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The facts are these: 


A large southern chemical company 

about a year ago was up to capacity on 

their boilers. New process units 

were being added, requiring more steam 

a new boiler seemed inevitable o 


About that time they began replacing their old-type a 
traps and bleed-off valves with Yarway Impulse Steam Traps and 
Strainers. Today, even with the new process units added, 

their daily steam consumption is nearly 100,000 lbs less than a year ago— 
the superintendent gives Yarway Impulse Traps credit for the saving 


Yarway Impulse Traps are designed to insure sending the most 
premium B.T.U.'s at top temperature into your product or process 
to get equipment hotter sooner and keep it hot! 


Yarway’s have 11 other advantages, too—such as sma// size 
low maintenance, low cost, and availability from 

over 200 Industrial Distributors 

Write for Bulletin T-1740. Or for steam trap 

advice, call on your nearby Yarway 


service engineer 


YARNALL-WARING COMPANY 


Ww ° 
128 Mermaid Avenue, Philadelphia 18, Pa the steam trap designed 
with more production in mind 
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Are Technical Unions Beneficial To Members? 


“Yes” say unions, “No” says management—A comparative study 


U. S. Oil Industry Investment Now seen 
$40 Billion Total. 
$3.6 billion addition to domestic fac ilities in 198 
post-war expansion. 


Dehydration of Natural Gas and — SpE 
Liquids—Part I... . 
With the choice of equipment 
consider the economic and process factors involved in order 
procure the best equipment for the job. 
John M. Campbell and Lawton L. Laurence 


Wide Range of Feed Stocks Possibie With Airlift TCC... . bau 
Yields «f motor gasoline on once-through operations range from 
37.1% for Slaughter gas ofl to 416.0% for Mirando cas oil at same 
carbon factor 


W. W. Hamilton, 8. C, Fastwood, A. BE. Potas, E. A. Schraishahn 


Improved Process Polymerizes Olefins for High Quality Gasoline 79 
The polymerization of light olefins is aided by a phosphoric acid 
on-quartz catalyst. The polymer ts a 98 octane gasoline 

G, EB. Langlois, J. E. Walkey 


How To Do It 


How To Reduce Phenol in Wastes From Catalytic Processes. . . . 
The method of solvent extraction has been studied extensively 
reduce phenol in process accumulator water 


James A. Biehl 


Drum Handling Problems Solved With New Layout 
ere is a complete plan, generously illustrated, showing 
solution for this frequently difficult technique 
F. W. Shaw, Jr. 


Applied Distillation, Part I 
K. E. Coulter 
First of a four-part series on whys and hows of distillation, the 
ideas being presented from the operating standpoint. 


Taking Stock 
Cecil Smith 


ee Solution for Crowded Ends of 
cCabe-Thiele Diagram 
sg G. Blick 


Around The World With Refining in 1951. . 


Daily runs to 722 refineries rise $24,291 barrels 


How Charge Stock Properties Affect Carbon Deposition 
in Catalytic Cracking 
Alignment chart yields “‘coke factor” from four physica! properties 
of the stock 
C. A. Deval and 1. 8, Holmes 


New McElroy-Wilshire Gasoline Plant Dedicated 


Thermal Insulation for Industrial Requirements, Part VI. 
In this temperature range the design considerations are dis« uxsed 
with new emphasis on properties other than thermal resistance 


Emplove counselor asked for and got the job ‘ef listening to workers 
troubles and helping them 
Al Reese 
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@ ONE PIECE STAINLESS STEEL BELLOWS — minimizes NO PRECISE LEVELLING OR 
metal fatigue for long service life. SEAL POTS REQUIRED. 
@ DIRECT FULL SCALE RECORDING PEN MOVEMENT — 
no external gearing or linkage multiplication. 
@ STAINLESS STEEL INTERNAL PARTS—and Monel 
metal stuffing box shaft for corrosion resistance. 
® AMERICAN TYPE “B” TEFLON SEAL STUFFING BOX— : ' 
lubrication, no shaft freezing, no leaks OSMe Mann are Oo tenets 
mete , 9 : tion to the American line — devel- 
@ STICK PROOF CHECK VALVES — protect bellows oped under the Company's cen- 
against over-range damage or distortion. tury-old tradition of “Sustained 
© SIMPLIFIED RANGE CHANGE—no disconnecting foming tam See 
x Write for Specifications 
manifolds 


@ EASY CALIBRATION AND CLEANING—by simply 
removing one or both case cover heads. 


FOR PEDESTAL, PANEL OR OVER- 
HEAD MOUNTING — TOP OR BOT- 
TOM GAUGE LINE CONNECTIONS. 


GENERAL SALES OFFICE 
i 1513 Race Street, Philodelphio 


AMERICAN Albony * Alhambra «+ Atlanta * Baltimore 

WwW E R icon Wa ey Birmingham * Boston * Chicago * Dallas * Denver 

co Erie * Houston * Konsas City * los Angeles 

METER COMPANY S a2 Minneapolis. + New York + Odesso + Omoho 


pe Coaeroaateco COSTARLIS MEO Feber . Pittsburgh * Son Francisco * Tulsa * Canodion 


Meter Co., Uid., Hamilton, Ont. + Edmonton, Alb 








Big propane plant reports: 


‘‘Increased production 
and no maintenance”’ 


with these amazing 
new ball valves 


One of many enthusiastic users of Rockwood Ball Valves, this 
large propane plant ships up to 400 tanks of bottled gas daily to 
householders. Valves are operated every two minutes during the day. 
The plant supervisor states their extra fast opening and closing, 
full round flow and tight seal makes them real production boosters 
and cost cutters ... and they need absolutely no maintenance! 


ROCKWOOD FULL-FLOW BALL VALVES 
THE FLOW IS AS ROUND AS THE PIPE ITSELF Y 
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Safest, tec! Because of their leakproof 
construction, Rockwood Ball Valves were 
selected as safest for hanjling inflammable 
gases on the Texas Transport Company’s 
fleet of propane-butane trucks. 


eel 


Tested 
b: 


y 
Underwriters’ 
Laboratories, 

Inc. 


4 BIG FEATURES 
FOR TOP PERFORMANCE 


Full Round Flew .. . no change in shape or 
volume of the fluid stream...no tur- 
bulence . . . minimum friction loss. 


Quick Opening And Closing... needs only a 
quarter turn, even under full pressure. 


Resists Weer Longer . . . scratching, pitting 
and abrasion have little effect on the 
chrome-plated, floating bronze ball. 


Stays Leakproof . . . in closed position, pres- 
sure of fluid automatically positions ball 
against synthetic rubber seat to form a 
tight seal. 


Get the whole story of how this out- 
standing Rockwood development gives you 
more of what you want in valve perform- 
ance. Mail the coupon today. 


Distributors in all principal cities 


ROCKWOOD SPRINKLER 
COMPANY 

102 HARLOW ST., 

WORCESTER 5, MASS. 


Send me illustrated folder V-4 on Rock- 
wood Full-Flow Ball Valves. 








How can you know which tube steel 


is best for you? Ask the experts! 


This month the Timken 
Company reports on: 


16-13-3 STAINLESS 


An austenitic, non-magnetic alloy. For temperatures up to 
1500° F., it possesses greater creep and gee 
than 18-8. Its oxidation and 

in hot petroleum products piper pepeenay carytomen ~ 
as that of 18-8. It is recommended for use in those high 
temperature applications in which greater strength is 
tequired than can be obtained with 18-8 and where in- 
creased resistance to certain acids and salts is desired. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Carbon Sicromo 2 i 18-8 Ti 
Carbon-Mo. Sicromo 2% i 16-13-3 
DM-2 2%% Cr.-1% Mo. 25-20° 
Silmo Sicromo 3 25-12* 
DM 4-6% Cr.-Mo. 35-15°* 
2% Cr.-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6°* 





fy my are probably several high temperature steels 
that are adaptable to your particular heat, pressure, 
oxidation and corrosion conditions. But there’s only one 
steel that’s best—the one that will give you maximum 
tube life per dollar. 


To get the one tube steel that gives you the best life/cost 
ratio, whether it’s one of 8 analyses of stainless or one of 
16 other analyses, call on the Timken Company's metal- 
lurgists. They're recognized authorities on stainless and 
other high temperature steels. Backed by 25 years’ ex- 
perience in steel development they can help you select 
the one tube steel that’s best for you. And no matter which 
analysis you select, you can be sure of uniform quality 
because the Timken Company rigidly controls quality 
from melt shop through final inspection. 


Let Timken “RSQ”— Research, Supply, Quality—solve 


your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 


0 renga pon derviny 1° Spee amar sr. 
tubing. 
Ohio. Cable address: ““TIMROSCO”. 


**Not available as seamless 





Exhaustive research is one reason for Timken’s leadership in high temperature steels. Photo shows furnaces in the 
Timken Company's experimental heat treating laboratory 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH — a =——_ — 


ad 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 








THEY CAN, in spite 
of shortages and slow 
deliveries on many 
stainless materials. 
For verification, see 


the picture at the right—a carload of ESCO stain- 
less piping recently shipped to a well known manu- 
facturer. Piping is made up entirely of ESCO’s cast 
stainless fittings and Spuncast pipe. 

This centrifugally cast pipe is produced in a wide 


variety of standard and special analyses, and in 


schedule 40 wall or heavier. It is superior in resist- 
ance to corrosion, in withstanding wear or abrasion, 
and in mechanical strength. And under present 
regulations... 

You still can get it. 

Also available are stainless castings, valves, pipe 


fittings, flanges, etc. 





Full information on ESCO Spuncast pipe is con- 
tained in our new catalog ‘Stainless and High Alloy 
Products”. If you don’t already have a copy, we 
suggest you get one from your nearest ESCO repre- 
sentative; or send us the filled-in coupon. 


STAINLESS AND 
HIGH ALLOY STEELS 





ELECTRIC STEEL FOUNDRY 


ELECTRIC STEEL FOUNDRY a NW 250 


2181 N. W. 25th Avenue, Portland 10, Oregon 
Sales Offices and Warehouses 

DANVILLE, ILLINOIS NEW YORK CITY, NEW YORK 
HONOLULY, T. H. SAN FRANCISCO, CALIFORNIA 
HOUSTON, TEXAS SEATTLE, WASHINGTON 
LOS ANGELES, CALIFORNIA SPOKANE, WASHINGTON 
EUGENE, OREGON MEDFORD, OREGON 

IN CANADA —C40G-(MITED, VANCOUVER AND 

TORONTO 
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UNLIMITED CHOICE IN TURBINES is Worthington’s offer to 
industry everywhere. This little one—a single-stage com- 
pressor-drive unit—packs a terrific wallop for its size. And 
that multi-stage 24,000-hp compressor-drive giant is one 
of the largest ever built for this type of service 


Whether your turbine requirements call 
ae for the biggest or the smallest —straight 
Single-stage condensing . . . straight non-condensing . . . 
extraction . . . mixed pressure extraction 
e ... low pressure . . . high back pressure . . . 
midgets for mechanical or generator drive . . . with 
governors for constant or variable speed — 

Worthington has an answer. 
to Each Worthington turbine is designed to 
make the steam do more work, so you save 
° power and money throughout its long life. 
multi-stage Learn more about Worthington turbines. 
Get the facts on why there’s more worth in 
e Worthington by writing to Worthington 
lants Corporation, formerly Worthington Pump 
g and Machinery Corporation,Steam Turbine 


Division, Wellsville, N. Y. 


te Te cc, OL shoe Ge WORTHINGTON _ 


BROLE STARE MULT). stage TURBINE GENERATOR FEED waTee QOUER FEED SwaFace 
Turemes TuReINes srs EATERS rumrs COMOERSE RS 





A GREAT TEAM IN STEAM Steam Turbines 





ONE OF FOUR WORTHINGTON GAS COMPRESSORS in the gas distribution system of a large Eastern gas 
company. Compressor is positive displacement reciprocating type with capacity of 125,000 standard cu ft 
of manufactured gas per hour. Maximum discharge pressure is 100 psi. Volume is controlled by Worthing- 
ton’s automatic variable capacity control. 


When a large Eastern gas company 
needed another gas compressor... 


... There was no question about which make and simple control obtainable. 


should be selected! 

The gas compressor in the picture had been 
working so well since 1949 that Worthington 
was the logical choice for the next new com- 
pressor to handle expanded capacity. 

These Worthington features constantly in- 
crease the number of such choices: 

Accurate control of volume that is always assured 

with Worthington’s automatic variable capacity 

control — acknowledged most accurate, flexible 


*Reg. U. S. Pat. Off. 


BALARCED ARGLE 


<2, 
»E 
RADAL 


Worthington’s exclusive Feather* Valve — sim- 
plest, lightest, most efficient »ver made—elim- 
inates valve problems. And Worthington’s high- 
efficiency intercooler needs less water, less power, 
less attention. 


Somewhere in the broad line of Worthington 
compressors, for air, gas or other “‘compress- 
ables”, there is the one right type and size for 
your job. Worthington Corporation, Compressor 
Division, Buffalo, N. Y. 


K.2.15 


i iy SB WORTHINGTON | 


GAS ENGINE 
COMPRESSORS 


Compressors 


No Other Compressor Will Outperform a Worthington 
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Engineers and operators can save 
themselves a lot of time and energy in running 
tests when they use Speedomax Electronic In- 


dicators for “‘round-up”’ checks of temperature 


process 


and other process conditions 

\ flick of the finger connects the desired sens- 
ing element to the Indicator . . . the instrument’s 
calibrated drum whirls to the reading the 
dead still. The entire operation 

seconds for consecutive readings 
Minimum time 
for close-together points is only a fraction of a 
Logging time depends only on the writ- 


drum 
takes only 4 
at opposite ends of the scale 


stops 


second 
ing speed of the operator 


126 COUPLES ON ONE INDICATOR 
As many as 126 thermocouples may be connect- 
ed to one Indicator without the use of side panels; 


LEEDS 


Ad ND46-420 la lastruments 


with panels the number increases indefinitely. 
This total of 126 requires toggle-type switches 
on the Indicator; for rotary and push button 
switches the totals become 96 and 48. Push but- 
tons are normally supplied with interlocks to 
assure one-at-a-time operation, but when desired 
the interlocks can be disconnected so that sever- 
al switches may be closed simultaneously, caus- 
ing the instrument to give the average of those 
points. 

As many as 96 Thermohm electrical resist- 
ance thermometers may be connected to the 
Indicator, using either toggle or rotary switches. 

Because the Indicator’s scale is not a disc, but 
the rim or “tread” of a drum-like wheel, the 
calibration lines are non-radial and hence un- 
usually easy to read. The drum’s 25-inch scale 
has an average of 300 divisions . . . can have 500 
if necessary. Enclosed slidewire, and thorough 
shielding against stray fields, are typical details 
of high-quality construction. 

The equipment is described in our Catalog 
ND46(1). Whether or not you require this in- 
formation at present, we will be glad to send a 
copy for reference. Address our nearest office, 
or 4923 Stenton Ave., Philadelphia 44, Pa. 


NORTHRUP CO. 


furnoces 


eutomatic controls . 


Petr 
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We mean the skill that’s acquired 
after rolling up sleeves 600 times 
or more—to design and con- 
struct that many petroleum re- 
fining, petroleum chemical and 
chemical plants at sites all over 
the world. 


These plants didn’t just happen. 
Lummus men had ideas, practical 
imagination, the ability to work, 
a sharp sense of responsibility, 


and a company policy which 
placed no limit upon the physical 
facilities needed to do the job. 


All this is worth its weight in 
gold—an appraisal which our 
clients express time and again. 
We see it as a healthy “‘atmos- 
phere” in which new processes, 
new techniques, new equipment 
and new products are developed 
to our own high standards, and 


to the satisfaction and profit of 
our customers. 


So we offer this suggestion: put 
us down as a group with the 
depth of chemical engineering 
talent and the breadth of expe- 
rience to tackle your next engi- 
neering and construction project 
— whatever and wherever it may 
be. And to do it with a skill 
that’s hard to match. 


THE LUMMUS COMPANY 


NEW YORK 317, N.Y. 


HOUSTON °* 


38S MADISON AVENUE, 


CHICAGO « 


LONDON + PARIS «+ 


CARACAS 
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Mr. A. Bourgeois, process foreman at Sohio Refinery, adjusts 


pump 


valve. Type DP-20, 125 hp turbine increased by 75% 


the oil thru-put of this pump which supplies crude oil for the 


distillation unit. 


Type DP 
MECHANICAL-DRIVE 
TURBINE 


This Type DP turbine is one of General 
Electric's line of mechanical-drive turbines 
designed for driving pumps, compressors, 
blowers, etc. Their sturdy construction and 
many safety features make them ideal 


for many petroleum industry applications 





At Sohio's Toledo Refinery, this 15 hp, Type DP-16 turbine 
with non-sparking enclosed overspeed governor, safely 
pumps propane in an explosive atmosphere. 


Mr. Eugene Ten Eyck and Mr. E. J. Bissonnette of Sohio Re- 
finery discuss stocking of interchangeable parts for the Type 
DP turbines installed at the Refinery. 


‘Sohio Refinery picks G-E turbine drives 
to increase oil thru-put 


Engineers at Sohio’s Toledo Refinery installed two 
G-E mechanical-drive turbines to help eliminate a 
bottleneck in refinery operations. A General Electric 
Type DP-20 turbine increased oil thru-put on one 
pump at Sohio by 75°%, when it replaced older drive 
equipment. Total daily thru-put of the one pump now 
equals the former capacity of two pumps. 


INSTALLED IN HAZARDOUS AREA 


Sohio also installed a G-E Type DP-16 turbine in 
an explosive atmosphere to pump almost pure pro- 
pane. The enclosed, non-sparking ov erspeed governor 
and the positive trip-throttle valve (which shut off all 
steam flow in case of overspeed) reduce hazards in 
this area. The turbine, which operates twenty-four 
hours per day, has required no maintenance during its 


first year of service. 


VIBRATION REDUCED 


Replacement of previous drive equipment with a 
G-E turbine now assures longer life to other machinery 


in the area. For G-E turbines with their center-line 
support and rigid assembly of buckets are now con- 
tributing to smooth operation at the refinery. 


INTERCHANGEABLE PARTS 


Use of G-E standard turbines can make stocking of 
spare parts a simple matter—most replacement parts 
are interchangeable among various frame sizes of G-E 
Type DP turbines. Stocking costs are cut, yet parts 
are available when needed. 

This same parts standardization adds to the turbine’s 
flexibility—often the turbine can be adapted to a new 
plant application with only minor adjustments. Horse- 
power range can be changed by substituting a different 
nozzle plate and valve parts. 


For more information about the many advantages 
which these standardized turbines offer the petroleum 
industry, call in your G-E sales-engineer or write for 
bulletin GEA-4955A, “A New Standard in Mechani- 
cal-drive Turbines.” Section 252-56, General Electric 
Co., Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 
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Refineries Now Using the Ljungstrom Air Preheater 
on One or More Process Units 
tinental Oil Company 
Interocean Oi! Company 
nselho Nacional de Petroleo Ref 
mpany * Ohio Oil Company 
oO rporation 
Sinclair Refining Company 
Socony Vacuum Oil Company 
Standard Oil Company of California 


Standard Oil Company of New Jersey 


UA 
; | liao 
‘ 


' 


the continuous faq ve y 
counterflow principle: The , 

heat transfer surfaces in the 

rotor act os heat accumulo- 

tors. As the rotor revolves, 

the heot is transferred from 

the waste gases to the in 

coming cold air ’ 


» 
> nl 
a 


The Ljungstrom is no stranger to refineries. For years it 
has been a standard item for utilizing waste heat from 
power and process steam boilers. These refiners now use 
Ljungstrom Air Preheaters on steam boilers 
Cit-Con Oil Corporation * Continental Oil Corporation 
Esso Standard Oil Company * Humble Oil & Refining Company 
Magnolia Petroleum Corporation * Pan-American Refining Company 
Phillips Petroleum Company * Shel! Oil Company 
Standard Oil Company of Indiano 
Standard Oil Company of Louisiane 
Standard Oil Company of New Jersey * The Pure Oil Company 
The Texas Company * Tidewater Associated Oil Company 


Wilshire Oil Company 





OR a ence 


... MAG) Higher Throughput . . 2 "my 


ee, 
od 
yp 


ee he a 
3 7 


With the demand for petroleum products at an all-time high, here is a timely 
suggestion that may point the way to significant production increases in your plant 
without adding a single still. 

A Ljungstrom Air Preheater, properiy combined with modern draft and 
burner equipment, can increase still production as much as 25%. At the same time, 
plugging is so much reduced that production lost to downtime will be astonishingly 
low. 








The value of the Ljungstrom Air Preheater lies in its ability to recover heat 
normally lost up the stack, and to return a large portion of it to the furnace zone 
in the form of preheated combustion air. Fuel requirements are drastically re- 
duced and — where furnace capacity permits — throughput goes up considerably. 

Furthermore — the finer temperature control possible leads to a higher 
average octane rating of the product — often as much as 2 octane points. This 
alone can mean tens of thousands of do!‘ars a year. 








Wherever you are replacing or modernizing equipment that burns fuel 
consider the economies you can get with a Ljungstrom. Call or write The Air 
Preheater Corporation for complete information. 





Wherever You Burn Fuel, You Need Ljungstrom 


Consider Ljungstrom Air Preheaters for... 
Catalytic Cracking 
Coking 
Petrochemical Production 


Petrochemical Separation 
Petrochemical Synthesis EE Cee 
enti 60 East 42nd Street, New York 17, N. Y. 


Propane Deasphalting 
Reforming 
Solvent Refining 
Thermal Cracking 
Visbreaking 
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Check the three 
' big' reasons 
why it pays 


to specify 
Eagle-Picher 


TACHI Ce 


Eagle-Picher ''66" Insulating Cement— 
All-purpose, rust-inhibitive, super- 
adhesive insulating cement. Great 
coverage, extreme thermal efficiency 
with “Springy Ball” pellets which 
won't collapse after application. Easy 
trowel application over all kinds of 
surfaces. Efficient up to 1800 F. 
reclaimable where temperatures do not 
exceed 1200 F. 


et PE RR CORE FR PRE OE REPT TN 


THE EAGLE-PICHER 


Petroleum Refiner—| 





Cost-cutting insulations of top thermal efficiency 


Insulating Cements Fireproofing Cements 


LA Supertemp Block Af) Ptanreis 


8 Insulseal | Stalastic 


indable contractors, trained to strict factory standards 


You can count on Eagle-Picher authorized 
contractors for uniformly high caliber service. Their 
qualifications provide assurance of a good job 

every time . . . efficient application of the 
Eagle-Picher insulation that best fits your needs. 








livery from strategically located distribution points 


The Eagle-Picher insulation line is stocked by 
distributors and authorized contractors coast to 
coast. The one nearest you will be happy to 
recommend insulating materials that give your 
equipment highest thermal efficiency . . . reduce fuel 
costs . . . help provide precise temperature control. 





Eagle-Picher Supertemp Blocks — RN ) —— Eagle-Picher Mineral Wool Blankets — 

A real insulating block—not a refractory! Made under factory supervision, these 
Unequalled for insulating quality. ~ blankets fill your needs for fast, convenient 
Weighs approximately 22-24 lbs. per cu. ft . \ . insulating of flat or curved surfaces on 
Cuts easily with knife or saw . . . fits larger types of heated equipment. 

snugly over contoured surfaces. The wool is felted and secured by flexible 
Monolithic structure . . . high refractory metal fabric . . . possesses outstanding 
value. Withstands temperatures up to physical and chemical stability for 

1700 F. Ali standard sizes, from 3” x 18” to ; maximum resistance to water, steam, 

12” x 36”. . . in thicknesses from 1” to 4”. : corrosive fumes and vibration. 


General offices: Cincinnati (1), Ohio 


Insulation products of efficient mineral wool—for a full range 
of high and low temperatures. Technical data on request. 
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WASTE HEAT BOILERS 


TITUSVILLE Waste Heat Boilers have been used with marked 
success for years in connection with sulphur recovery, and 
are in service or process of installation for most of the major 
oil producers and refiners in America. 

Of basic Scotch Marine design, these units are fitted with 
special front and rear combustion chambers, and are sealed 
against pressure in the combustion area. The delivery picture 
is good: your order can be shipped within a comparatively 
short time, utilizing units in stock—in fabrication, or built 
from stock material. 


THE TITUSVILLE IRON WORKS COMPANY 
Division of Struthers Wells Corporation 
TITUSVILLE, PENNA. 


Boiler above has 3500 sq. ft. heating surface. Design 


pressure 150 PSIG. Combustion area 6 PSIG. Process 
and combustion gases as fired: 22,000 lbs. per hour —_—__— 
Combustion gas temp. 2930°F.—exzit temp. 530°F 
Diameter of unit 114 Length over nozzles 24'3% 
RON WORKS CO 
TITUSVILLE. PA 


Raa 





wy —the electronic master-mind for your measuring, 
recording and controlling problems 


BRISTOL 


August, 1952 


V Continuous-balanc ing electronic cir- 
cuit responds instantly to minute changes 


V All types of electric and air-operated 
controllers offered 


V Available as a self-balanc ing bridge or 
potentiometer 


¥ Trouble-free operation 


V Electronic component uses vacuum 
tubes available at any radio supply house 


log P1245. 


Vv Full-scale pen travel in 7,3 0r % seconds 


V Chart speeds from % in. per hour to 
7200 in. per hour 


¥ Multiple recorders up to 16 points 


¥ Components interchangeable and eas- 
ily replaced on all Dynamaster models 


¥ Immune to most vibration or shock 


V Exceptionally unaffected by stray cur- 
rents (1000 to 1 discrimination). 


FOR DETAILED PROOF of the sensitivity, versatility and reliability 
of the electronic Dynamaster, use the coupon or write for Cata- 


The dependable Guidepet off Induitiy 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


pe a a a ee ee ee ae a eee eee eae aaa 


111 Bristol Road 


NAME 


THE BRISTOL COMPANY 


Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to: 








COMPANY 





ADDRESS 





ciITy 


ZONE 
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Always... 


your safest buy... 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division + CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, N.Y 


Billi 


| 
‘ 


Dependable Republic-made alloy steels for 
maximum strength... 


Accurate, clean threads for full, 
engaged-thread area... 

This combination assures you maximum 
service from Republic Upson Alloy 

Steel Studs under severe corrosion, pressure, 
and heat conditions . . . these 

precision studs fit-up tight, stay tight; yet 
turn-off readily for equipment maintenance. 
Order “Republic Upson Alloy 

Steel Studs” as trouble-saving replacements 
«+. specify them on new equipment. 


Petroleum Refiner 





Your Best Motor Buy 


for Explosion 


Danger Areas 








Practically Self-Cleaning 


Air-to-air heat exchanger has 
straight, smooth tubes with no 
pockets to collect dirt or mois- 
ture. Velocity of cooling air 
through tubes keeps surfaces 
swept clean. If sticky dirt piles 
up, tubes can be cleaned quick- 
ly with long handled brush. 























Uniform Cooling 


Tubes for carrying cooling air 
are distributed uniformly 
around the perimeter of the 
stator and along its full length. 
Result: heat travels over a 
short path and the interior is 
uniformly cooled. 





Choice of Tube Materials 


























Antimonial Lead 








9 Allis-Chalmers tube-type mo- 


tors can be built for service in 
corrosive atmospheres. Tubes 
may be made of a variety of 
materials. Motors will carry 
Underwriters’ Label for Class 
I Group D or Class II Group 
F or Class II Group G. 


Compact 


Allis-Chalmers tube-type mo- 
tors are little or no larger than 
open motors of the same rat- 
ing. Internal compartmenta- 
tion divides motor into two 
chambers, keeping pressure at 
a lower level should an inter- 
nal explosion occur. 








Get Complete Information Now — Ask your Allis-Chalmers district office repre- 
sentative about tube-type explosion-proof motors in sizes up to 2000 hp with 
Underwriters’ Labels to 800 hp. Or write Allis-Chalmers, Milwaukee 1, Wis- 


consin, and ask for Bulletin 51B7149. 


A-3768 


ALLIS-CHALMERS “> 
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This NEW Kellogg- | 


cascade reactor 
initial cost 
































FRESH 
FEED 
(660 bpd.) 
VAPOR TO . 
(220 bpd.) (220 bpd.} | (220 bpd.) COMPRESSORS 
/ v f AGITATORS 
| 
REACTION ZONE 
SETTLING ZONE 
COMPRESSOR 
pREsH SPENT ALKYLATE AND BUTANES 
acio eee seoene acio TO FRACTIONATOR 
(98%) | so-eurane HE Acip (#,50,) ond reso mixTuRE 
RECYCLE HB acio (n,80,) 
(800 bpd.) HB aurcriats ona sunpius sutanes 
How New Reactor Maintains 9-to-1 Isobutane-Butylene Ratio 
A as a simplified case, that fresh isobutane from the unit’s main fractionator ent, about 810 barrels of excess isobutane 





is fed in at the bottom of the first section. 
This recycle must be at a rate of 800 
BPD to provide the desired isobutane- 
butylene ratio. 


feed is charged to the reactor shown here 
at 660 barrels per day. This feed, compris- 
ing a mixture of approximately 300 barrels 
of butylene and 360 barrels of isobutane, 


is divided into three equal 220 BPD por- 
tions, each of which is introduced into one 
of the three reaction sections. 

To increase the of i at 
the points of reaction, a recycle stream of 





20 


Adding up the total amount of isobu- 
tane in the first reaction section, we find 
there are 920 barrels to 100 barrels of 
olefin. Since only abcut 110 barrels of the 
isobutane reacts with the total olefin pres- 


Py 


ir 


leum R 


finer 


] 


31, 


Vo 


- designed 
brings lower 
to sulphuric acid 


Alkylation... 


recognized as a vital process in the production 
of high octane avgas and a valuable tool for 
upgrading a refinery’s motor gasoline pool. 

Now several Kellogg design innovations have 
been incorporated in this process which reduce 
the initial investment required, as well as the daily 
operating costs, for the production of a given quality 
and quantity of alkylate. 

The most important improvements have been 
made in the reactor itself. With the new Kellogg 
cascade reactor, a highly desirable nine-to-one ratio 
of isobutane to butylene is maintained in the reaction 
zones—although the overall isobutane feed to the 
reactor is less than four-to-one. While increasing 
the yield and improving the quality of alkylate, 
this new design also materially reduces the number 
of pumps and permits use of smaller vessels than 
would otherwise be required to attain a high 
isobutane-butylene ratio. 

In addition, the cascade flow of acid and fresh 
feed in successive stages radically improves the 
economics of acid consumption. When feeding 98% 


ULPHURIC ACID alkylation has long been 


sulphuric acid to the new Kellogg units, the acid 
concentration can be maintained at an efficient 
average of 91.5% in all reaction zones, while the 
withdrawal concentration is kept at a low 88%. 
Add to these advantages the low horsepower 
requirements of propeller-type agitation and the 
savings inherent in auto refrigeration cooling .. . 
and it is evident why many refiners are exploring 
the possibilities of modern sulphuric acid alkylation. 


" Be 7 
UNITS OPERATING 
In the Midwest— 2500 BPD unit 
In the Southwest —1000 BPD unit 
On the Atlantic Seaboord— 2200 BPD unit 
UNITS UNDER CONSTRUCTION 
in Texas—1200 BPD unit $ 
In South America —1600 BPD unit 
UNITS IN ENGINEERING 
On the Atlantic Seaboard — 3500 BPD unit 
in Texos—1200 BPD unit 


r 


For further information, yield and inspection data, etc. write 


THE M.. W. Kezzoce Company 


(SUBSIDIARY OF PULLMAN INCORPORATED) 


Priv yvazuatan 


108 ANGELES TULSA 


NEW YORK JERSEY CITY 
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‘ The $&J Anti-Freeze Drain Valve, illustrated in 
the drawing below, was designed to draw water 
off the bottoms of petroleum storage tanks, and 
remain operable during sub-freezing weather 
conditions. This is accomplished by constructing 
the internal parts of the valve to be self drain- 
ing. If water will not remain inside the valve 


body, obviously the valve cannot freeze up and 
become inoperative. 


In the illustration of Model ST-2001-AV shown 
below, the Anti-Freeze Drain Valve is screwed 
into an auxiliary shut-off adapter sleeve, which 
permits removal of the valve from the tank 
without having to drain its contents. With the 
valve functioning, manual operation opens the 
auxiliary to give full flow characteristics; closed, 
the auxiliary is also self draining. 




















Available in 2”, 3° and 
4” sizes. Both Drain 
Valve and Auxiliary 
Safety Valve available 
with brass or stainless 
steel trim. 


EZ PRCA TIE ig pom 


a 
ae M44 (Ta. 917 CARLETON STREET - BERKELEY © CALIFORNIA 


NEW YORK CHICAGO let ise), | TULSA LOS ANGELES SEATTLE 
295 Medison Ave 104095 Western Ave 827 M & M Bidg 310 Thompson Bidg 714 W. Olympic Bivd 3000 Western Ave 


MONTREAL QUE 360 Notre Dome St West VANCOUVER B C 3277 Main St FORT ERIE Ontorio ea ichiel, Berri | 








For Dependable, 


Fast Fabricating 





Now.. 2 plants to better serve you 





in our 20th year in Houston 


rExas PIPE BENDING compa 
‘Pype eb eala OFFICE AND PLANT 


301 FRIO STREET 
WEntworth 6605 





You'll save time 
and trouble on 


H.P. VESSEL GASKETS 


Pressure Seal 


Joint Gasket 


g 
Ay 


ee -when J-M Goetze 


gasket specialists 


make them for you 


When you need gaskets such as those above, 
which were made for pressure vessel service 
over 5000 psi, consider this. It takes less time 
and trouble to turn the job over to J-M Goetze 
—an organization that has specialized in gasket 
design and manufacture for 67 years. And it 
usually costs less in the long run. 

Goetze engineers can select the right style 
for maximum sealing efficiency. They know 
the correct metals and other factors required 
for efficient, long-lasting gaskets. 


Johns-Manville 


Goetze Gaskets are made exactly to the 
last detail of your specifications and con- 
ditions. They are made to craftsmen’s per- 
fection . . . with modern machine tools, some 
of which were specially designed by Goetze for 
gasket manufacture. 


If you need gaskets for high pressure vessels 
or similar applications, send us a drawing or 
template for quotation. Or write for further 
information to Johns-Manville, Box 60, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 


Petroleum Refiner—V ol. 31, No. 8 








You need no separate water tank with the 
amazing new SANSTORM wetblast nozzle. Use 
it with any equipment you have. 





. corm ct, 
SANSTORM wetblast nozzle is SN 
works with any compressor, ony pa essure to 
+ needs no exact water Pr " 
let, and it ‘ ¢ aluminum nozzle won Complete unit consists of San- 
operate. This light cas storm WH2 Wetblast lead as- 
ither. sembly, Sanstorm AB20 Quick 
rust, eit 
detachable nozzle holder, and 
Sanstorm ABN tungsten car- 
bide lined long life blasting 
nozzle. 


For further information call or write: 
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Refineries cut maintenance 


on insulated lines 


by switch to new 
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“it cut jacketing appli 


report engineers at r 


num Jacketing on their insulated lines. 
used Childers 100% — on towers and vessels (in heavy weight) as well 
it is flexi 


ion costs, and we expect it to last for years,” 
s everywhere after testing Childers Alumi- 
This new Oklahoma refinery 


and easy to put on, and this 3S alloy 


aluminum is tough and weather-resistant, even in corrosive industrial 
atmospheres. This is the first and only jacketing especially engineered 
for process plants and power installations. 


low-cost aluminum jacketing 


These lines ore insured for years 
egeinst wear and weather. They'll 
never need painting because Childers 
Jacketing gives them all the odvan- 
tages of appearance and long life that 
come only with weather-resistant alum- 
inum. Yet this specially engineered 
jecketing costs far less than would 
heavy aluminum sheets. 


Advertisement 


As shown here, Childers Jacketing can be 
attached with no more tools than a pliers 
and a wooden wedge. No expensive shop 
work or pre-forming are necessary. Several 
methods of attaching are available, but 
aluminum bends shown here are probably 
best and cheapest. Because this jacketing is 
so easy to handle and so simple to attach, it 
cuts installation costs wav down. 


At least 567 processing plants have installed 
and tested this new Childers Aluminum 
Weatherproof Jacketing during the last three 
years. You examine its advantages for 
your plant by writing for a free sample. 
Address Childers Manufacturing (<¢ Dept. 
PR-11, 3620 West llth Street, Houston 8, Texas 


can 





This is how the flexible, easy-to-handle 
Childers Jacketing arrives at the job site. It 
is in convenient rolls 4 feet wide and 100 feet 
long—just right for one man to handle—and 
is available either with or without a mois- 
ture borrier attached on the back of the 
006" aluminum “skin”. It can be cut to 
proper lengths using any flat table and a 
straight-edge. 


’ 





This 


I-Letter Word 


e There are many descriptive words and phrases we might use to 
prove the effectiveness of Zallea Stainless Steel Expansion Joints as 
the ideal medium to absorb thermal expansion and contraction in 
pipelines. But no single word has more convincing meaning .. . 


more significance than the simple 7-letter word . . . “reorder.” 


Over the past 23 years, thousands of industrial organizations have 


* . . . 
expressed their confidence in our products by reordering not once, 
but time and time again! 
Here's a sample of the record: 

‘ 


eee C 


Stor 


*Including as many as 485 expansion joints in a single order! 





This acceptance is your assurance of the dependable, economical 
performance you'll receive when you, too, order and reorder Zallea 
Stainless Steel Expansion Joints. Why not write us today? Zallea 
Brothers, 809 Locust Street, Wilmington 99, Del. 


Catalog 47 and 
Bulletin 351 describe 
the complete line of 
Zallea Expansion 
Joints and 


Flexible Connectors. 


Write for copies today. EXIPANSION JOINTS 


Publishing Company Publication 

















PAYS DIVIDENDS HERE 


at ypical example of th@j@vanced 


3 1 ed at B&W fér the fabri- 
oe face: ie s history of resource- 
ful engineering is distinguished by a 25-year-old suc- 
cession of developments and impr rovements in weld- 
ing machines, automatic controlstechniques, coating 
of electrodes, inspections, and tests. » 

B&W’'s leadership in welding—beginning in 1930 
with the first welded boiler drum approved by an 
engineering authority for high-pressure OPeration— 
is being applied to an ever-broadening range of 
quality-welded vessels for high and low temperatures 
and pressures, and for corrosive services. Chantes 

are B&W has the economical solu- 
tion to your process equipment 
problems, The Babcock & Wilcox 
Company, 85 Liberty Street, New 
York 6, N. ¥. 
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a 87 Diaphragm 
Control Valves 


.-- with bellows sealed stem 


Constantly striving to improve an already satisfactory item— 
that’s part of the BS&B policy, part of our way of doing business. 
For example, take BS&B Climax Type 86 Diaphragm Control 
Valves of which the Type 87 is a family member. All Climax Type 
8&7 valve bodies are designed to conform to I. S. A. tentative face- 
to-face standards. New designs continue to feature BS&B’s inter- 
changeability-of-parts advantage for greater operating and main- 
tenance economy. 


Type 87 is manufactured for all services and in - materials that 
are contemplated by Type 86 and in sizes from 19” to 6”. Bellows 
can be supplied in bronze, stainless steel, Monel, Hastelloy “_ * 
Nickel or other special alloys suitable. Maximum working pres- 
sure 400 Ibs. ewp. The conventional teflon packed stuffing box 
is installed at the point the valve stem passes out of the bellows 
casing to forestall any appreciable loss of flowing medium in 
case of bellows failure. 


Ask your BS2B MAN...33 Branches...13 Sales Offices...Ask for New 
Climax Catalog Section 105—recently revised—or write Black, 
Sivalls & Bryson, a leader for 60 years in oil and gas producing and 


refining equipment...out in front with controls and equipment 
for the processing industries. 
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A PROVED IMPROVEMENT FROM PEERLESS 


PRS 


REFINERY AND 
CHEMICAL PROCESS 


Fy ” Top suction and 
Stinger and special re- - —- Gechorge design nd. 
cessed bearing cap — suction design avail- 
provide an effective ‘ thle 
seal without wearing 


parts : 
, Case and impelier 
wearing rings are spot 
r 

Heavy duty thrust and electric 

radial bearings ort ove. 

— Mechanical shaft seal 
assembly 


Precision alloy steel > - m : 
heat-treated shaft | ~ wed « ’ ; Lock washer secures 
. hex nut on shaft 

Stunger and special re 

cessed bearing cap , 

provide an effective Seal sleeve keyed to 

seal without wearing shaft, gasketed at shaft 

parts 4 shoulder to prevent 
leakage under sleeve 


Extra large capacity out 


reservorr Seal throttle bushing 


shouldered against 

case back plate to pre- 

vent blow-out Cooling hquid tines to polling vanes on back 
seal shroud. 


USE IT FOR PUMPING 


THIS HEAVY DUTY PROCESS PUMP-— All petroleum hydrocarbons, process 


liquids, hot oil, water, at elevated 


designed with and for a MECHANICAL SHAFT SEAL pensiiaiinn: eek diedienesee, Waid 
end case can be furnished in material 
SHAFT SEAL DESIGN PERMITS USE OF SHORT SHAFT suitable to the service. 
WHICH MEANS LESS DEFLECTION, GREATER RIGIDITY, 
MINIMUM RUN-OUT, LESS WEAR IN BEARINGS, WEAR HERE ARE ITS CHARACTERISTICS 
RINGS, SEAL AND MOVING PARTS...A first from 
Peerless! This heavy duty, center-line-mount pump Capacities up to 1000 gpm 
designed with and for a mechanical shaft seal also Operating Heads up to 625 feet 
has many other advantages including: GREATER Case Pressures up to 400 psig 
SAFETY: Throttle bushing is shouldered against case Temperatures up to 250° F 
back plate from suction side; cannot blow out even Orives horizontal electric moter 
under maximum operating pressure. GREATER ECON- chem poe 
OMY: No premium is charged in first cost for the 
mechanical shaft seal construction of the Type PRS WRITE FOR INFORMATION 
pump. Lower maintenance costs will be effected PEERLESS PUMP DIVISION 
throughout its longer life. AVAILABILITY: Peerless FOOD MACHINERY AND CHEMICAL CORPORATION 
Type PRS pumps are available for quick assembly = Angeles 31, Cobfernia 
and shipment from Peerless’ Los Angeles stock in a 
several sizes. 











Nome 


PEERLESS PUMP DIVISION be 2 
FOOD MACHINERY AND CHEMICAL CORPORATION . 


Address inquiries to Factories at 
Los Angeles 31, California, and Indianapolis 8, Indiana 


Offices: New York, Atlanta, Chicago, St. Louis, Phoenix, Fresno, Los Angeles, Vac 
: CE) 


Street 


Dallas, Plainview and Lubbock; Texas; Tulsa, Albuquerque, N City 


Distributors in Principal Cities; Consult your Telephone Directory. 
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Layne’s new all color and 
sound motion picture “DEEP 
WATER” brings to the screen 
a dramatic story of how 
Layne builds the world's fin- 
est water supply wells and 
pumps. For details on book- 
ing this picture for a showing 
without cost or obligation ad- 
dress Public Relations, Layne 
& Bowler, Inc, Genera! Of- 
fices, Memphis 8 Tennessee. 


for non-overloading high efficiency 
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If you are in need of a 
rbine pump to pr 
a well, lake, rese 
1s @ pressure booster 
water main, write for a cata 
n Layne Pumps. No obliga 


la 


All Layne Impellers—the business end of a pump—are "styled" 
for the very maximum in high efficiency. Free from the overload- 
ing fault, these impellers are capable of producing tremendous 
quantities of water at unmatched low cost. All are hand finished 
inside and out to provide utmost accuracy. 


But whether you are checking 
impellers, pump bowls, shafting, 
bearings or other parts of a water 
supply unit, it is important to re- 
member that Layne built wells and 
pumps are rated as the world's 
very finest. Everything about these 





WATER WELLS 


VERTICAL TURBINE PUMPS 
WATER TREATMENT 








I 


units, are engineered for long years 
of top flight efficiency. Satisfac- 
tory service, extra heavy produc- 
tion and absolute freedom from 
structural weakness. 


For further information about 
well installation services, sizes and 
types of pumps or a complete 
water supply contract, address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 
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For example... 


Back in 1925, Ethyl engineers developed a vacuum system that the in- 
dustry now uses for the mixing of antiknock fluid with gasoline. The heart 
of the system is an eductor, and the main advantage of the system is that 
at no time is fluid under pressure. If a leak should develop, air leaks in 
not fluid out—an important safety feature. 

Over the years, we’ve improved piping and valve manifolding arrange- 
ments, made improvements in mixing techniques, but the basic principle 


5 of a completely closed system hasn’t been changed. This worried us, be- 





cause we felt that, with the years and the many technical advances, there 


Continued on next page 


Never leave well enough alone 


Continued fron 


a better way to do almost anything. Our research engineers 


must be 
experimented with all sorts of ideas, but couldn’t seem to find anything 


that would do the job any better. 

To assure ourselves that we hadn’t overlooked anything, we called 
for an outside opinion. Arthur D. Little, Inc., of Cambridge, Mass., was 
brought into the picture. They put their best brains on the job. Well 
to make a long story short—they could find no way to improve on the 
eductor system. 

The Ethyl mixing system is one of the few things, if not the only one, 
that we haven’t been able to greatly improve over the years. We still 
hope to find something better. The point is that we are going to keep on 


trying, because we “never leave well enough alone.” 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


Ethyl service 


RESEARCH FARM SERVICE SAFETY SERVICE 


SALES HELPS ROAD TESTING GASOLINE TESTING 








One DEMPSTER-DUMPSTER Serves Scores 
of Containers 77 . . All Designs. . . All Sizes. . 


Handling Materials of Almost Every 
Description at the Lowest Possible Cost! 








One Dempster-Dumpster mounted on one of your trucks serves 
any required number of big detachable Dempster-Dumpster Con- 
tainers spotted at convenient materials accumulation points inside 
and outside your buildings. The capacity of these containers range 
up to four times greater than the average dump truck body. They 
are built in a wide variety of designs best suited to the materials 
handled—be they solid, liquid or dust . . . trash or rubbish . . . 
bulky light or heavy. The truck-mounted Dempster-Dumpster, 
with only one man, the driver. picks up one pre-loaded container 
after another, hauls it to destination where materials are dumped or 
load set down intact. The Dempster-Dumpster may handle raw 
materials on one haul, liquids on another, trash and rubbish on 
another, etc. It’s like having one truck with 15, 25, 65 or 100 


different bodies. 


This is the Dempster-Dumpster System—the modern method of 
bulk materials handling. It is saving thousands of dollars annually 
for hundreds of plants in every type of industry because it: 
Eliminates 3 to 5 conventional trucks and crews—reducing cost 
of truck equipment and operation accordingly. . . Eliminates stand- 
ing idle time of trucks and crews. . . Eliminates re-handling of ma- 
terials. . . Increases efficiency, sanitation and good housekeeping. 


The Dempster-Dumpster System is, without question, the most 

efficient method of materials handling by truck ever devised! More WHEN A CONTAINER is full, the 
Dempster-Dumpster picks it up, hauls 
: , , . it to destination and dumps the 
simply a matter of getting the minds of your engineers and ours tated dae cite tie inet Manes toe 
together. Write us now. The Dempster-Dumpster System is manu- tact. These three simple operations, 
shown above, are hydraulically con- 
trolled by driver in truck cab. 


efficient and lower cost materials handling in your plant may be 


factured exclusively by Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 582 Dempster Bldg., Knoxville 17, Tennessee 
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A 500-liter Dewar Flask, made of Monel® 


transporting liquetied gases 
Inc., of Newark, N. ] 
because it has the necessary strength and 
and because Monel takes a mirror finish 


at —330°F 


Hotman Laborat 
chose Monel for this serv 


toughness 


required for very high insulating vacuum 


What happens when temperatures DROP ? 


Many materials behave strangely at 
sub-zero temperatures but Inco 
Nickel Alloys often have improved 
characteristics . . . 


When the mercury freezes solid . . . 
and the temperature keeps on falling, 


common objects develop startling traits. 


shatters under a 


ball 


hammer blow. An orange can be used 


A rubber 


to drive a nail. A garden hose becomes 


a rigid bar that will support your 


weight. 


lo the designer of low-temperature 
equipment, these unfamiliar antics pose 
serious problems. Many metals become 
excessively brittle . . . often to the point 
of being useless as structural materials. 
For example, an alloy steel, with a room 
temperature impact strength of 119.8 
foot-pounds, showed a drop in impact 
strength to only 6.4 foot-pounds at the 
temperature of liquid nitrogen. Other 
carbon and low alloy steels show simi- 


lar tendencies 


The key that has unlocked many 
such problems is nickel. Used as an 
alloying element in steels, nickel de- 


creases low-temperature embrittlement. 


The Inco Nickel Alloys, Monel, Nickel 
and Inconel, actually increase in 
strength when temperatures drop, and 


without appreciable change in ductility. 


In addition to very superior low- 
temperature characteristics, the Inco 
Nickel Alloys offer several other im- 
portant engineering advantages . . . ex- 
cellent resistance to the corrosive action 
of a wide variety of chemicals, work- 
ability and weldability, good resistance 
to both stress- and vibration-fatigue. 


Among the many low-temperature 
applications, where Inco Nickel Alloys 
can prove highly successful, are: pro- 
ducing, handling and storing of lique- 
fied gases; laboratory research, low tem- 
perature treatment of metals. 


Right now nickel and nickel alloys 
are on extended delivery because so 
much is needed for defense. Therefore, 
it's wise to anticipate your needs and 
place your orders, with necessary 
N.P.A. ratings, well in advance. And 
for helpful advice on metal problems, 
feel free to consult Inco’s Technical 
Service Section. They will be glad to 
help you — without cost or obligation, 


of course. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5,N.Y. 


Helium liquetier at the National Bureau 
of Standards, used to study the behavior 
of the gas at —455.75°F less than 4 

Heart of 
the apparatus is a thick-walled Monel 


degrees above absolute zero 


chamber in which helium is cooled un 


der pressure, preparatory to expansion 


and liquefaction 


NICKEL 2%, ALLOYS 


MONEL® * “R= MONEL + “K"'® MONEL 
“KR” ® MONEL * “S”® MONEL 


. . . 

NICKEL * LOW CARBON NICKEL 
DURANICKEL * 

INCONEL® + INCONEL”’X”'® * INCOLOY® 
NIMONICS 





fully armored 
all-metal 


FLOWRATOR 


meters 


Delivery right from Fischer & Porter stock in Chicago, 
Dallas, Los Angeles and Hatboro means much to you. 


Now you can have the wide range, linear scale Fig. 52 
all-metal meter quickly in 150 Ib. and 300 Ib. ratings in 
steel or 316 stainless. These meters are complete meters 
and not just metering elements, are low in price and 
may be equipped with Magnabond pneumatic trans- 
mitters (illustrated) or all-metal magnetic indicators 
5 DISTINCT FEATURES: which are regularly stocked. Six sizes in FLOWRATOR 
Meters will cover a capacity range from a fraction of a 
GPM (or SCFM) to 240 GPM (or 850 SCFM). Each 
meter, with Stablvis float, has a viscosity immunity 

e Wide rangeability well above that found in orifice practice. 
e Viscosity immunity Further, Fig. 52 meters can be changed for different 
: bh eati applications—right in the field—by use of the informa- 
one ees tion contained in the F & P Variable Area Handbook. 
If you would like further information on Fischer & 
Porter Flowrator Meters—or a free copy of the Vari- 
able Area Handbook—check and return the handy 

coupon now! 


@ One moving part, 
no stuffing box 





e Safe, all-metal construction 


FISCHER & PORTER COMPANY 

2380 COUNTY LINE ROAD, HATBORO, PENNA. 

7] Please send me by return mail complete information on your 
Armored Flowrator Meters. 

() Please send Variable Area Handbook. 


NAME___ POSITION. 





Sask. ~ 


Fig. 52 Flowrator Meter COMPANY 
equipped with Magnabond 
pneumatic transmitter. ADDRESS. 
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HOW TO FIGURE 
THE COST OF STEAM TRAPS | 


kets 


TEAM TRAPS are something like wives. First, there is the cost of 

securing one and installing it in its new home. Then, there is the 

cost of maintaining it. Now, everyone knows that some wives are frugal 
and help their husbands a great deal, while others are frivolous spend- 
thrifts. It is the same way with steam traps. You have to figure the original 
installed cost, the maintenance cost and the effect on general operation. 


Divide the total expenses by life of the trap and you get down to the real 
heart of the matter—the cost per year. This is where Armstrong steam traps 


really shine! Let’s take a look at the details: 


1. First Cost. The price of Armstrong 
traps is low in terms of capacity. An opti- 
mum relationship between leverage, bucket 
weight, bucket travel and orifice size gives 
big capacity in a small package. Armstrong 
steam trap capacity ratings are based on 
actual tests with condensate at steam tem- 
perature and with actual hookups. They 
tell you what the trap will deliver on the job. 
This is not generally the case with other 
trap ratings. 


2. Installation Cost. In four of the most 
widely used sizes, Armstrong traps are avail- 
able in either side inlet—side outlet or 
bottom inlet—top outlet body styles, 
making possible the simplest, lowest cost 
installation. 


3. Maintenance Cost. 10% less mainte- 
nance with Armstrong traps is the average 
of all the maintenance reduction reports 
secured from users over a pe riod of years. 
This is due to high quality of parts, gener- 
ous safety factors and inverted bucket 
know-how. 


4. Repair Parts Cost. Armstrong heat 
treated chrome steel valve parts, precision 
ground and lapped, last a long time.When 
they do require renewal, a complete new 
valve mechanism right off the factory pro- 
duction line transforms an old trap into a 
new one at low cost 


INDIRECT COSTS 


5) y 1. Cost of Steam Waste. This cost occurs 
through leaky trap valves, through traps 
that stick open or lose prime, through extra 
hours of operating heat transfer equipment 
due to poor drainage. This is a cost you 
can eliminate with Armstrongs. 


2. Cost of Efficiency Losses. Poor trap- 
ping cuts heat transfer efficiency. Figure how 
much 10% loss affects the return on a $5000 
production unit, or a $1,000,000 plant. 
Armstrong traps discharge condensate and 
air as fast as it accumulates, keep steam 
equipment at peak productive efficiency. 

3. Cost of Downtime. Armstrong traps 
stay on the job long and faithfully, elimin- 


ating the production losses caused by ex- 
cessive downtime for maintenance. 


A steam trap casts a mighty big shadow that is 
multiplied by the number of traps in a plant until 
it has a major effect on operating costs. When 
you figure the costs from all angles you will find 
it pays to specify “traps shall be Armstrong.” 


STEAM TRAP BOOK 


—44 pages of prices, design, selection, 
installation and maintenance data on 
Armstrong steam traps. You are welcome ; 
to a copy. Call your local Armstrong @eh- 
Representative, or write. 


ARMSTRONG MACHINE WORKS 
852 Maple Street +» Three Rivers, Michigan 


ARMSTRONG 





I} | 
YOU CANNOT BUY A BETTER 
TRAP THAN AN ARMSTRONG... 


Here Are Some Questions for Cost Comparison 


Will the valve stay steam-tight for 2 to 3, or even 
up to 10 years depending on the service? 


Will the trap discharge condensate at steam tem- 
perature to keep equipment hot and minimize 
non-productive radiation losses? 


Will the trap automatically discharge air in suffi- 
cient volume to keep equipment at peak tempera- 
ture and to prevent corrosion? 


Is there enough safety margin of power in the 
bucket and lever to open the trap when the orifice 
enlarges slightly due to wear? 


Can the trap stick in open position? 
Is the trap apt to lose prime? 


Are the published trap capacity ratings accurate 
and reliable for trap selection purposes ? 


Will the trap cleanse itself of ordinary dirt and scale? 
Is the trap easy to install, inspect and repair? 


Is the trap unconditionally guaranteed to give 
complete satisfaction? 


If the trap is an Armstrong, the answer to each of 
these questions is favorable! 





BOURDON TUBE MATERIALS 


MAKE IT EASY TO SELECT THE RIGHT 
ASHCROFT DURAGAUGE FOR YOUR PARTICULAR NEEDS 


Phosphor Bronze 

S.A. E.4130X Alloy Steel 
S.A.E.4650 Alloy Steel 
“K” Monel 

Type 316 Stainless Steel 
Type 347 Stainless Steel 
Type 431 Stainless Steel 
Beryllium Copper 


- 
od 
a 
od 
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Service conditions and requirements determine what 
3ourdon Tube material is best in the pressure gauges you 
buy. To insure sustained accuracy and maximum dura- 
bility in specific installations, Ashcroft Duragauges are 
vailable with Bourdon Tubes in any one of the 8 listed 


materiai 


All Bourdon Tubes used in Ashcroft Duragauges are 
extra-wide—have greater sensitivity to slight pressure 
Pulsating pressures 50 higher than the tube 
remove any possibility of tube “set’’, and all tube 
tress relieved after assembly. You can select 
te confidence that your Duragauges will serve 

accurat inder the working pressures and cor 

conditions common to your operations 


Ashcroft Duragauges have other features important to 

you. The Nylon Movement* outwears all others. Un- 

g tip travel assures greater accuracy of indica- 

micrometer adjustment pointer can be reset 

yn the shaft. Precise recalibration of gauges in the 

s easy. Sturdy lifetime cases, in a choice of materials, 
available for stem, wall or flush mounting 


The nearby Ashcroft Distributor will gladly help you 
choose the right Duragauges for your particular service 


Pot 


yee ay 
yi ee 
Pi: 


A product of MANNING, MAXWELL & MOORE. INC. srratroro. CONNECTICUT 
MAKERS OF ASHCROFT GAUGES. ‘HANCOCK VALVES. ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 

AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF SHAW-BOX" CRANES. BUDGIT AND 

LOAD LIFTER HOISTS AND OTHER LIFTING SPECIALTIES 
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Walls without worries 


... ceiling without overhead 


with **CENTURY”’ 
ASBESTOS-CEMENT SHEETS 


Halliburton Oil Well Cementing Co. wanted strong, 
good-looking walls and ceilings that would be /fire- 
resistant and easy to clean. That’s why they chose 
“Century” SHEETFLEXTOS for wainscoting ap- 
plied over solid sheathing and “Century” APAC 
secured right to studs and joists for upper walls 


and ceilings 


Fire-resistance, of course, is an outstanding feature 
of these structural boards, combined as they are of 
virtually indestructible asbestos fiber and portland 
cement. Ease of cleaning, too, comes “naturally” 
to their hard, smoothly-textured surfaces that can’t 
be hurt by water, dampness, or rot, and need no 


protective painting. 


But look at the extra features that go with “Century” 
APAC and SHEETFLEXTOS. Both Sheets are also 


resistant to rodents, immune to termites. They go on 
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Texas, got just 


urton Oil Well Cementing Co 
vy wanted in wainscoting of "Century" '¢’’ SHEETFLEXTOS 
>f 
T 


walls and ceilings 


“Century” 14°’ APAC. Architect: Charles 


S. Chase, Houston, Texas. General Contractor: +. K. Fergus 


c - ton. Texas 


fast, in big sheets (standard 4’ x 8’) that can be 
cut or drilled on the job, and fastened easily with 
screws or ring-fettered nails. They obviate the need 
for laths and plaster, and, while they require no 
painting at all, they take decorative colors well. 
SHEETFLEXTOS, as its name implies, has the 
added advantage of flexibility, to make curves and 


domes where indicated 


Both “Century” APAC and “Century” SHEET- 
FLEXTOS make good surroundings for successful 
work and enjoyable living. Figure on one or both 
for your attractive, fire-resistant interiors. Write us 
for further details about these economical products 


. and name of your nearest distributor. 


Noture made Asbestos... 
Keosbey & Mattison has made i 


serve mankind ¢s 


KEASBEY & MATTISON 


COMPANY + AMBLER * PENNSYLVANIA 








BEAIRD 


CAST 
STEEL 
FITTINGS 


Screwed fittings 


red and Accurately Machined 
Fit and Long Service 


s , — 
Deaird fittings have been developed 


over the past two decades to give you 

a product of exceptionally high quality. 

Why Beaird fittings are superior Whether you are planning new plant 
e Heavier wells construction or require fittings for 
« Completely backfaced flanges replacement, you will find that Beaird 
« Concentric bores cast steel fittings are outstanding for 
* Uniform gasket surfaces accurate fit and long service. Five 
+ True flange circumference points of superiority, incorporated in 
; , their design, have made Beaird fittings 

ao - ip Ra g typ the preference of petroleum and 


chemical companies around the world 


THE J. B. BEAIRD COMPANY, INC. SHREVEPORT, LOUISIANA 


ba ae 
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another leading refiner who desalts with PETRECO 


Phillips Petroleum Company has earned a place of 
leadership in the oil industry by manufacturing 
and marketing products of the highest quality. To 
consistently produce excellent products, a refining 
organization must possess and utilize a high de- 
gree of technological know-how. 


One phase of Phillips know-how is their insist- 
ence on the absolute minimum of residual salt in 
the crude charge. Like other leading refiners, Phil- 
lips knows that salt in the crude charge, even in 
nominal tolerances, is a certain trouble-maker. The 
fact that Phillips utilizes Petreco Electrospheres at 


Phillips, Texas, to hold the sale content of the 
crude charge to this refinery to their required low 
minimum is of considerable significance. 


Like other leading refiners everywhere, Phillips 
not only produces the best products possible—they 
help to assure this excellence of product by utiliz- 
ing Petreco Desalting, the desalting process with 
an established reputation and known standards of 
performance and service. 


Complete information on Petreco Electric Desalting 
and other refinery processes is yours for the asking. 





PETRE<O 


ELECTRIC PROCESSES FOR THE PURIFICATION OF PETROLEUM 


PETROLITE CORPORATION 
PETRECO DIVISION 





3202 S. WAYSIDE DRIVE, HOUSTON 3, TEXAS 
1390 E. BURNETT ST., LONG BEACH 6, CALIF. 


CRUDE OIL: REMOVAL OF SALTS, SOLIDS AND OTHER IMPURITIES; DEHYDRATING 
DISTILLATES: ACID, CAUSTIC AND DOCTOR TREATING 
FUEL STOCKS: DESAPONIFICATION 
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it takes a 
corrosion-resistant valve 
to stay on the job 

when recovering 
alkylation spent acid 


Lasts longer 
in corrosive service 


ALOY valves give long-lasting, corrosion-free ° . 
service of the olkylotion spent acid recovery AZZ ALOYCO sampling valves are functionally 
plent of Consolidated Chemicol Industries Inc., 
Houston, Texos 


designed for convenience and dependability. 
Like all ALOYCO valves, these specialized valves 
are the result of extensive metallurgical 
research and engineering and the production 


of high alloy valves exclusively. 


ALLOY STEEL PRODUCTS CO., INC 


1303 West Elizabeth Avenue, Linden, N. J. 
ALOYCO No. 733 Sampling 
Valve hos on ingenious 
expansion chamber which 
enables samples to be token 
without splattering. 





with Lectrodryers 


Instrument air controlling a city gas plant 





Compressed air in this system controls and records 
the flow of butane to preheaters, where it vaporizes. 
The Lectrodryer* keeps that air DRY; no freeze-ups 
of lines or clogging of delicate instrument ports. 


Butane standby for a metropolitan gas system 


et 
—=_ 





Manufactured gas used for forcing butane out of 
the barge tanks in which it arrives at the plant, 
and again for forcing it into the vaporizing equip- 
ment, is dried by this Lectrodryer. Thus, there’s 
no chance of moisture getting into the tanks, 


Gases at 5,000 psi. in research work 





A package unit, ready to run, but so big it had to 
be shipped on a depressed-bottom car. Yet this 
Lectrodryer only needed to be connected to feed 
lines and it was ready for action. Fully automatic, 
it reverses the DRYing-regenerating cycle at 
predetermined intervals. 

Whatever your DRYing need—atmospheric or 
high pressure, small or large volume, manual or 
automatic control— Lectrodryer can handle the job. 
For DRYing help, write Pittsburgh Lectrodryer 
Corporation, 307 32nd Street, Pittsburgh 30, Pa. 





in England: Birlec, Limited, Tyburn Read, Erdington, Birmingham. 

(a Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney. 

in France: Stein et Roubaix, 24 Rue Erianger, Paris XVI. 

In Belgium: $. A. Belge Stein et Roubaix. 320 Rue du Moulin, Bressoux-Liege. 
scemeestieiiines nc Ee 
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LECTRODRYERS DRY 


AS 
WITH ACTIVATED ALUMIN LECTROD RYER 


* REGISTERED TRADEMARK U.S. PAT orr 
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What it takes to make 
steam behave at 1450 psi and 1000° F! 


MAIN STEAM PIPING 
INSTALLED AT SALEM HARBOR 
STATION OF NEW ENGLAND POWER COMPANY 


Manufacture of this main steam piping began at 
Pennsylvania Forge Corporation as 20-ton alloy- 
steel ingots (242°% chrome, 1% moly steel). Four 
days’ forging changed the ingots into solid bars 30 
ft. long, with outside diameter of 154 in. Boring, 
turning, sizing and finishing followed 


| ABRICATION of the main steam line for the Salem Harbor 
i ’ Station of the New England Power Company, vital link 
in more than 52 miles of piping fabricated by Grinnell, is 
an example of the many skills required of Grinnell piping 
specialists. Grinnell chemists, metallurgists, physicists, 
radiologists and supersonic electronic scientists . . . all played 
a part in the bending, welding and testing operations. 

The integration of complex, highly technical skills like 
these into a single organization of trained specialists explains 
Grinnell’s leadership in the field of prefabrication. It ex- 
plains, too, why your interests are best served when you 
call upon Grinnell’s expert personnel and specialized facili- 
ties in the solution of your piping problems. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island * Coast-to-Coast Network of Branch Worehouses ond Distributors 


pipe ond tube fittings welding fittings . engineered pipe hangers and supports ° Thermolier unit heaters ° valves 
Grinnell-Sounders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies . Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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No more “off the cuff” decisions 
when you compare blower values 


Type O'B Centrifugal Blower in use by 
southern petroleum company. Capacity 
2,000 cfm. Motor driven through gear. 


If you are considering new equipment for handling gas or air, we suggest 
you examine the essential values listed above, before you make your final 
selection. These factors will help you determine the unit that will best 
match your specific application, and that will give you the most satis- 
factory, economical performance 

You'll find that R-C equipment rates high in every one of these essential 
factors. With capacities ranging from 10 efm to 100,000 cfm or higher, 
at moderate pressures, and with the exclusive dual-ability line of Centrif- 
ugal or Rotary Positive types, you have a wide choice to meet the 
most exacting needs, 

If you'd like to tell us about your specific problem, we'll gladly send 
detailed information for comparison, or supply engineering help from 


our 98 years of blower building experience. 


Roors-CoNNERSVILLE BLoweR CORPORATION 
522 Crescent Avenue, Connersville. Indiana 


ROTARY 


dation still. Driven by squir- 
rel-cage motor. Capacity 
2,850 cfm. 


ONE OF THE DRESSER 1NDUSTRAES 
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Make use of the advantages 


of Du Pont Antioxidant No. 22... 


Su phecéteon Gasoluces 
Su Motor Gasolner 


Du Pont Antioxidant No. 22 is one of the few 
inhibitors approved for military aviation gaso- 
line. 

In motor gasolines, too, it has proven to be 
one of the most effective gum inhibitors, espe- 
cially where caustic or water extraction is a 
factor. 

It is not subject to extraction to the same 
degree as some other types of antioxidants be- 
cause it is almost completely insoluble in water 
and caustic. Even where gasoline is subjected 
to agitation in the presence of water, Antioxi- 
dant No. 22 generally gives excellent results. 

This insolubility is especially useful when 
the antioxidant is added to hydrogen sulfide- 
free stock prior to doctor sw eetening Of Caustic 
washing. Here it takes advantage of the su- 
perior response of fresh gasoline to antioxidant 
addition and prevents deterioration in cases 
where the gasoline must be stored prior to 
finishing. 


E.1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division © Wilmington 98, Delawore 


IN CANADA, Canadian Industries Limited—Toronto, Ont.—Montreal, Que.—Calgary 


‘ 


Du Pont Antioxidant No. 22 contains no sol- 
vents or diluents. It is commercially pure N:N’- 
di-secondary butyl-para-phenylenediamine. 

To determine the effectiveness of DuPont 
Antioxidant No. 22 
gasoline stocks, storage tests—rather than ac- 


accurately in your own 


celerated tests—are recommended. If you have 
any antioxidant treating problems, the nearest 
Du Pont district laboratory will be glad to help 
you determine the most effective and economi- 
cal means of using additives. This help is also 
extended to refiners who have recently changed 
stocks or have changed their stability require- 
ments. 


6 @ 5 Pat OFF 


Better Things for Better Living 
. « « through Chemistry 


leum Chemicals 


District { Chicago 
Offices: 


New York, N. Y. 

District 

T Dkio J u 

Houston. Texos Laboratories 4. 
El Meete 


Texos 
Calif 


uston 


Los Angeles, Colif 


’ 
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THE 1952 Process 


PETROLEUM 


Issue of 


Watch For The 
Process Issue 


Ry FINER prom 


ises to be another banner 


edition in this annual com 


pilation of refining, natural gasoline, and petro 


chemical processes. Our last complete coverage of 
1949 


attention 


refining processes was in the 
the 


concentrated 


September 


issue. In intervening vears our has 


} 
pee 


on the newest developments ir 


However, the time has come when we 


processit 


t 
T . 
shall igain cover! 


the entire field 


be complete with approximately 


rhis year's sep 
tember will 


100 of 


Issuc 


the most important processes and will 


serve for years to come as the 


process handbook 
for our readers 
a monograph o1 


felt 


In addition we are planning 


the catalytic cracking technique. If have 


the developments 


you 
in this segment of the industry 
n just too rapid to keep up with, here is 
vourself up to date 


opportunity to bring 


ARS we 


FOR 
Washington's ; 


Cartel Schmartel 


MANY YI 
been proud of the 
progress made by our oil 
companies in producing and 
We know of the 


ompetition among these oil companies to 
and to 


refining crudes on foreign soil 
intense 
areas oft production 


extend thet Improve 


And 
\ttorney General McGranery says there 


their market positions all over the free world 
still 
might be a cartel and that he will shortly institute 
a grand jury investigation. McGranery elected to 
innounce his contemplated action against seven ot 
the major oil companies in advance of the investi 
to our letter to him, S. A. Swensrud 
Gulf Oil ¢ 


In answer 


president of said “Presum 


oporation 
ibly the investigation will be conducted fairly. It 


am confident no charge against Gulf Oil 
j the 


since Gulf is not a party to any cartel anywhere 


it is, | 


Corporation will result from investigation 


sed to waste its energies in pro 
If the Attor 


Gsulf is me 


rt disp. 
such an investigation 
1952 
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aygrists NOW Get 50: Better Gasoline 


OIL PROGRESS WEEK EXHIBIT—Advances made in the manufacture 
of better gasolines during the past quarter century are dramatized by 
means of a striking exhibit, pictured above, prepared by the Oil Industry 
Information Committee for display by local oil men during and after 
Oil Progress Week 

The exhibit features the “2 — 3” theme developed as the result of 
road tests recently conducted on the New Jersey Turnpike and used by 
the committee in newspaper advertising, on the radio and TV and in a 
new motion picture by that name, as well as Oil Progress Week bill- 
boards and posters. It also depicts typical activities in the four major 
branches of the petroleum industry—production, refining, transporto- 
tion and marketing—and illustrates ao number of oil uses in the average 
American home. 

Oil Progress Week will be held from October 12 through 18 this year 
Oil men and oil comp by the th ds in all parts of the United 
States will invite public attention, during that seven-day period, to the 
petroleum industry 





ney General thinks, as he evidently does, that there 
is sufficient reason for such an investigation, it 1s 
his duty, as I understand it, to order the investi 
| regret the time that Gulf will 


the 


gation to be made 


have to devote to investigation and the ex 
penses involved, but these cartel rumors involving 
that 
reason the investigation will turn out to have been 


worthwhile 


Gulf should be stopped and, perhaps for 
if it is fairly conducted.” 

Standard Ojul 
replied with similar re 
He also stated “We « 
Federal Trade 


that, if published would embarrass the 


Eugene Holman, president of 
Company (New Jersey) 
marks 


the 


an only assume that 


Commission report contains 
charges 
government of this country in its foreign affairs 
therefore 
would provide a chance to separate fact 


\ Department of Justice investigation 
from 
fiction. If the investigation should present a forth 
right picture of the business practices of the 
companies involved, and discredit irresponsible 
inferences drawn from such a report, it would be 
a good thing. This is what we hope for.” 

as Leach, president of The Texas ¢ ompany 
said “The contracts covering the Arabian conces 
which is controlled 
with the 


Attorney General in Washington in 


sion, our principal jointly 


foreign operation, were twice discussed 


then LU. S 
draft form before they were finalized and copies 
of the filed the 


after their 


executed agreements were with 
Department of 


No 


these 


Justice immediately 


kind 


and in 


execution objection of any was ever 


made to 
the 


agreements, our opinion 


joint operations which The Texas Company 
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GEAR DRIVE—1! to 25 HP 
V-belt drive models also available 


new LIGHTDIN Mixer. gives more 


| for your money than any other mixer 


install another 


HERE'S WHY... Before 


you 


mixer for blending, ethylizing, or B S control, ask yourself 
if your company can afferd to pass up these advantages 

} , ’ 
available only with the new LiGHTNIN Side Entering Mixer 


1. GUARANTEED RESULTS—Every LIGHTNIN Mixer is guoran- 
teed to do the job right—or your money back 

SMOOTHEST OPERATION—New compact design puts weight 
cuts vibrotion to a minimum 


nN 


close to tank 


3. REAL SAVINGS ON UPKEEP—Quickest, 
vertical motor mounting for 


simplest repacking 


4-point lubrication 


NGO 


fluid mixing specialists 


EVERY UGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT 
ba 


ever 


extra protection 














or a 


PORTABLE SIDE ENTERING TOP ENTERING 
ve to 3 HP | to 25 HP 


qs 


4 
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CHOICE OF SHAFT SEALS—To suit your operating conditions 
exactly! 


EXTRA YEARS OF SERVICE—High precision, specially matched 
quiet-running gears; exclusive hollow-quill construction to 
protect gearing; flexible couplings at two points for added 
safety. Many LIGHTNIN Mixers have been in service 20 years 
or more! 





NEW LOW PRICE—Not the ‘“‘cheapest’’ you can buy . . . but 
LIGHTNIN advantages make it the best buy for the money! 
May we prove this to you? 
















MIXING EQUIPMENT Co., Inc. ! 


164 Mt. Read Blvd., Rochester 11, N. Y. ' 
In Canada: William & J. G. Greey, Ltd., Toronto ~ 
Please send me the literature checked 
B-104 Side Entering B-101 Condensed Catalog 














Mixers showing complete line | 
8-103 Top Entering Mixers B-102 Top Entering Mixers ‘ 
propeller type) pains ond paiilie tee e 
B-75 Portable Mixers ¢ 
(electric and air driven) DH-50 Laboratory Mixers a 
Name . 
Title t 
Company 7 
Address - 
City Zone State | 
i 

i 
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has entered into abroad are in the best interests 


of the United States as well as the foreign coun 
tries involved 


B. Brewster Jennings, president of Socony 


Vacuum Oil Company, Inc., replied thus 


“To the best of our knowledge we conduct our 
foreign business in conformity with the applicable 
l nited States as well 


aws of the | as complying 


with the laws of the various countries in which 
we operate 
“There has never been anv se« recy about our 


Che 


been 


foreign operations facts and agreements re 


garding them have disclosed in 


reports te 
Various government agencies and in investigations 


} 


bv Congressional committees 
We have certain joint interests with a number 
of other companies in toreign operations 


among them being 


and Arabian 


prominent Iraq Petroleum 


Company American Oil Company 


Our entry into Iraq Petroleum Company came 
directly at the instigation of the United States 
government The interested departments at Wash 

gton were fully advised when we ac quired the 
interest which we hold in Arabian-American Ohl 


Company. These joint interests are not illegal 
combinations or cartels 

“We believe the foreign operations of Socony 
Vacuum Oil Company, Inc., and other companies 
have been of great benefit to our country and that 
t would be tragic if the conduct of this investiga 
lon were s s to make further business activi 
es outside the United States by Americar 
companies impossible. This would be a blow to 
he great ¢ ! develop the economic strength 

friendly t s, on which our country has 
staked so much. Ultimately. it also would depre ss 
ur ow living st dards 

You forgot only one thing Mr. Jennings: This 
s one way make Joe Stalin happy 


; BY THE END of August 
Fairly Sound much of the ground lost dur 
Position Seen ng the recent refinery strike 


probably will be regained and 
the industry should be in fairly sound economic 
good for refined product 
ago and 
perhaps be in better position than they had beet 


The improvements would be 


position. Prospects are 


stocks again to approximate year levels 


before the shutdow1 
found in the Mid-Continent states where excessive 
inventories were siphoned off by the labor lay-off 
Since the strike’s end considerable improvement 
has taken place in distillate fuel oil stocks, and 
that has been done by record refinery operations 
As distillate fuel supplies have been one of the 
industry’s chief concern, this situation is very 
encouraging, and the outlook for sufficient winter 
time quantities now becomes brighter 
Distillate million 
behind 1951 volumes at the end of May, when the 
back on and 


inventories were & barrels 


refineries went stream, were 6', 
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million barrels under year-before volumes by end 
of June. Currently, these stocks are only slightly 
more than 4 million barrels behind and growing 
rapidly. Recently these stocks were increasing at 
the rate of 520,000 barrels daily in contrast with 
daily gain of 445,000 barrels last year 

Prospects that refinery operations will be at 
peak levels during August indicate that further 
reductions of the two years’ margin of difference 
will be made. Chances are very good that distillate 
fuel stocks will reach last year’s levels by the close 
of the month. Then continued high refinery runs 
during September and October could boost these 
last 


amply meet winter's anticipated requirements 


inventories enough higher than year’s to 

Improvement also is being shown in gasoline 
stocks. High output rates are allowing them to 
decline at a slightly lower seasonal rate than last 
vear’s. With the high refining rates that are in 
store for the coming months, there appears little 
need for concern over adequate supplies for the 


summer’s heavy requirements 


: : IN THIS ISSUE WE are 
Technical Unions— ,,, ing something new and 


Yes or No? ints 


f both sides of a controversial issue. The question 


pro 
attention as a 


Virtually all 


technical magazines have commented editorially 


ditterent in offering 


readers informed opinions 
unions for technical 


of the desirability. of 


fessionals has gained nation-wide 


result of recent organizing efforts 


the subject. Almost entirely, editorial sentiment 
has been against such organizations 

Phe PerroLeuM REFINER editorial staff, composed 
entirely of technical men, most certainly has an opin 
ion. We feel 


siderably less value than those of the experts. lor this 
to the 


however, that our opinions have con- 


who should really 
“Are 


and offered them our 


reason, we have men 
the 


L'nions Benetic ial to Members 7” 


gone 


know answer to the question Technical 


pages to give their replies. Turn to the next pages. 

We asked a technical union, that is mn business, to 
The Association of In 
representing the technical men at 


ve the affirmative views 


dustrial Scientists, 
Shell Development Company, present clearly and un 
equivocally the “ves” answer. We knew of no one man 
to turn to that could present a composite of the op 
this, we sent one of our writers 


posing view To solve 


to interview executives in a wide cross-section of the 
petroleum and petrochemical industries. Their side of 
the question 1s reported on the page opposite the 
Union side 

It would be very amazing indeed if all of the im 
portant facts of the 
by the two parties 


If so, send in your comments and we will print them 


controversy have been covered 


Do you have something to add? 


in the “Our Readers’ Comments” section insofar as 
space What do you think of this idea of 
bringing important issues out in the open where both 


debated? We would 


permits 


the pros and cons can be fairly 


like to know your reaction 
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ECAUSE of the demonstrated 
B inadequacy of their individual 
efforts 
ire turning to group efforts to attain 


professional t mployes 


those economic and professional levels 
commensurate with 
but 


their 


which not only are 
contributions to society, 
h ch ilso ire 


iximum productivity and efficiency 


The group efforts have taken the form 


prerequisite to 


if independent bargaining unions, the 
pol cies of which are controlled by the 
ssionals themselves 


Throw 


prolessior al 


hout recent years. the need of 


scientists and engineers 


for improved economic reward has 


heen recognized by diverse interests 


is the 
(Oh 


Representative of such views 


»bservation by Fortune magazine 


1948) 


nonetary society 


that in a heavily 


like our 


he disastrous not to recognize that sci 


tol er 


own it will 


} 


entists must ie scaled into the econ 


omy at a level more commensurate 


with their attainments and importance 

of their unattractive eco 
sition, competently trained 
ire in such short supply that 
A. DuBridge 
1 Institute of 


president of the 
Tec hnology has 
the shortage close to a na 


It should he of no 


to businessmen that increased 


te rmed 


il amity 


ind engineers 
DuBridge the 


situation 


for screntists 
idvocated by Dr 


prime remedy for the 


It has not been generally realized 


that the value 


of the professional tech 
st to h ~ employer also depends 
ar nordinately h th degree 


ipon his own belief that he has at 


tained 


mal levels 


the proper economic and pro 
This dependence ex 
because of the nature ot 
work 
comparison 


worker 


of the pr fessional technolo 


varying 


pr «sional which has no set 
standards of 


th the 


Compare d 


| roduction the pro 


intarily Ss more depe ndent 
which in turn is 


working 


worthwhile contri 


morale 
s salary environ 


nse of 


0 misunderstand 
protes 
sionals with 
management s 
prohts Pechnolo 
the lon term 
come about 


ind 
reflected this 


only 
productivity intons 
rists have 
Feather-bedding and m 


Are Technical Unions 


YES! Say Unions 


xt r 


f Indu 


cies of reactionary labor unions are 
completely foreign to the thinking of 
unions of professionals 


If further 
emphasize the desirability of higher 


arguments be needed to 


salary levels for technologists, let it 


be realized by business management 
that the level of 


the chemical and petroleum industries 


executive salaries in 


rests inexorably upon the level of pro 
fessional technologists’ salaries; and it 
is these executive salaries that have 
been found (Business Week, March 1. 
1952. p. 102) as suffering relatively 
the greatest during the period from 
1939 to 1950. 

offers the 


attaining 


The professional union 


most promising means for 


the proper economu level. In addition 
the professional union strives to en 
hance the professional status and com 
petence of technologists. and mate- 
rially aids management in establishing 
a satisfying relationship with them 
management alone 
Advocates 


aside from ignoring 


Some contend that 
can handle these problems 
of this contention 
the positive contribution of unions to 


overlook 


are differences in 


the success of the business 


the fact that 


attitudes between professional 


there 
bh isi¢ 
technologists and the rest of the busi 
ness organization. In its treatment of 
the professional employe. the modern 
business organization acts, perhaps 
net essarily nan impersonal and auto 
cratic manner which at best may be 
characterized by benevolent paternal 
For the 
professional technologist wishes to par 


the 


ism better or worse, pro 


ticipate in formation of various 
personnel and fiscal policies which 
affect him. Peter F 


of management, New York University. 


Druc ker, professor 


has expressed (Harvard Business Re- 
May-June. 1952) the situation as 
‘But the fact still 


that the professional group demands 


riew, 


follows: remains 


self government in respect to person 


nel practices That business today im 


poses personnel practices on him is 


perhaps his greatest grievance.” It is 


this 


n the solution of apparent di 


lemma that the union of professionals 


may perform one of its paramount 


functions. Counter-balancing the regi- 
mentation inflicted by the large busi 
ness organizations, the union provides 
be debated 


freely without management domination 


a forum where issues may 


or influence. It provides a direct route 
of communication, without dilution or 
distortion, for transmitting the crystal 
lized opinions of the professionals to 
On the other 


advantage may also be taken by man 


top management hand, 
agement of this means of communica 
tron to keep the employes informed on 
Various matters 

The professional union serves to 
benefit industrial and scientific devel 
opment by encouraging individual ini 
The that 


have 


tiative record shows these 


unions vigorously championed 
the principle that general cost of liv 
ing and productivity raises must be 
a percentagewlse basis to 
that 


rewards 


granted on 
salar les 
the 


given for creative and 


combat the levelling of 


has tended to diminish 
customarily 


highly skilled endeavor 


to routine production work 


as compared 
Further- 
ranizations have advo 


more, these or 


eated, and indeed have cherished the 
principle that a wide spread of sala 
ries. based on merit as judged by the 
employer. Is desirable in order to en- 
courage individual initiative 

as a bulwark 


The union may serve 


for the protection of the individual 


against unfair and discriminatory ac 


tions by lower echelons of manage- 
ment who actually may be jeopardiz 
ing and thwarting enlightened person 
nel policies of the employer. By its 


buffer 


aid the employer in providing a degree 


action. the union actually can 
of stability of operation and employ 
ment which is vital for the successful 
The 


union can ameliorate precipitous action 


fruition of creative endeavor 


which might prove disastrous to the 
The 


precipitous 


future of the employer. prime 


example of ill-conceived 
action which has occurred repeatedly 
in recent years is the sudden reduction 
in research and development staffs by 
some large corporations. Secure work 
absolutely essential 


work 


Intelligent management will effect re 


ing conditions are 


to successful creative scientify 


7 
see 


a es.” page 55 





Beneficial to Members? 


HE technical man who enters 
be abandoning 


r _ 
may 


a union 
the path to his life’s ambition 


to chase the mirage of temporary h- 
nancial gain. 

This was the warning voiced by ex- 
both 
technical backgrounds in reply to 
PeTRoLeUM Reriner’s question: “Are 


ecutives of technical and non- 


technical unions beneficial to mem- 
bers?” 

The majority felt that technical men 
who join a union are: 

® Raising a barrier between them- 
selves and the management whose jobs 
they should otherwise logically inherit. 

® Promising to slow their footsteps 
to the snail’s pace of the least capable 
person in their group. 

® Risking a ceiling on their earning 
capacities 
and one 


than any 


® Taking on another boss 
who may be more exacting 
company supervisor. 

@ Placing themselves in the position 
of being forced to imperil their own 
behalf of 
work 


interests on other union 


groups whose and ideals are 


utterly foreign. 

@ Running the risk of giving up the 
high dreams of fame as an engineer 
or chemist to accept a life within the 
ranks 

4 summation of these opinions was 
the general puzzlement as to why a 
technical man should want to join a 
union. One executive pleaded for an 
to this: 

“Why should a technical man delib- 


erately antagonize management, vitiate 


inswer 


his ambition. submerge his individu- 


ilitv. saddle himself with a union boss. 
and shackle himself with union rules 
all for the more 


dollars and a 


promise of a few 
little 


now in lieu of many more dollars and 


more recognition 

boundless recognition later on?” 
Another executive's puzzlement was 

‘A profes- 


is essentially an indi 


expressed in these words: 
sional man 

vidualist. He is a college man. highly 
trained. intelligent and capable of 
making his own decisions, rising, fall- 
ing or standing still upon the basis of 
his individual ability, imagination, ef- 
fort, initiative and accomplishment. . . . 
The professional character of these 
employes is recognized; they are dealt 
with on an individual basis; are com- 


pensated on the basis of merit ratings: 


August, 1952 


NO! Says Management 
AL REESE 


Refiner Staff 


1s told tc 


retroieum 


promotions are made on the basis of 
individual ability; complaints are con- 
sidered by supervisors within their own 
professional groups. 

“The benefits of professional status 
would, in a large measure. be lost if 
the professional employes . elec ted 
to form a labor group which would 
deal and speak, as a group, for a num- 
ber of individuals with differing abili- 
ties, energies, hopes and aspirations.” 

The anomaly of a union bridge be- 
tween management and the technical 
men was stressed by another: “Since 
the technical employes are, in fact, an 
inclusive part of management, regard- 
less of whether they be considered as 
a staff or engaged in supervisory work. 
they certainly require no association 
or agency to represent them with man- 
they 


ting reports to the higher echelons of 


agement. Each day are submit- 
management and working closely with 


plant superintendents, managers and 
vice presidents in charge of manufac- 
turing. They are in daily contact with 
all echelons of management and they 
make the decisions which are normally 
called ‘management decisions.’ 

“The question then becomes one of 
whether union card holders or mem- 
unions should serve in 


he added. “Most 


companies feel that employes who are 


bers of labor 


these capacit ies.” 


making the decisions with regard to the 
proper use of the tools, the money, and 
the human beings in any organization 
are management itself and certainly 
are not proper groups to become mem- 
bers of labor uNnIONS OF assot iations. 
Some executives foresaw for the so- 
cieties an embarrassed awakening to 
their true status the day a trade union 
asks——o1 that 


group respect a picket line or join a 


insists the technical 
strike. It was conceded that the society 
would scorn such an overt act against 
management—the first time. But there 
would be constant pressure from the 
big and militant craft unions and con- 
that the 


come when the small technical group 


stant reminders day might 


would need their support. Thus would 
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the society be gradually alienated from 
management, its natural ally, and be- 
come a working union. 


Patience Urged 
The youngest executive among those 
interviewed looked back to his own re- 
cent experience with a soothing word 
for the new graduates who compare 
their pay with that of union craftsmen. 
Unionism began with, and was tai- 
lored to, the needs of men who lived 
by manual skills. The 


and other crafts requiring dexterity, 


silversmiths, 


demanded long years of apprenticeship 


as the admission to their 
held ranks. In this way 


maintained a 


price of 
closely they 
maximum standard of 
living and workmanship. 

Then came the Machine Age, and 
craftsmanship gradually narrowed it- 
self into specialized segments. As the 
machines improved, the work became 
more repetitive. more easily learned. 
and the training period was short- 
ened. It became possible for most 
craftsmen to reach their maximum 
earning capacity in a comparatively 
short time. 

By contrast, a technical man uses 
somewhat more time in passing 
through college. where he assimilates 
the fundamentals of his profession; 
and since he is not paid while learn- 
ing. this period can be one of hard- 
ship. He emerges into the workaday 
world in no mood to tolerate the fact 
that the craftsman who has served a 
shorter training period is making as 
much money, or more, than he. 

But. argues the young executive. 
there is no injustice here because there 
can be no comparison. The craftsman 
has reached the zenith of his earning 
through cost-of-living 


power exe ept 


raises or general increases based on 
increased productivity of his entire 
group. The technical man is just enter- 
ing the secondary phase of his train- 
ing. He is being paid more for his po- 
tentialities than for his contributions 
to the company. He has had an aca- 
demic training but no practical train- 
ing. He must now learn to apply his 
education to the particular problems 
of his company. This will require a 
year or two. Then, if he is industrious, 
there is no insurmountable barrier to 
the far horizon. 

Of the executives interviewed, a few 


were frankly belligerent toward tech- 


* See “No.” page 55. 
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Oil Nearly $40 Billion Industry 


$3.6 Billion Additional to United States Facilities in 
1952 Continues Vigorous Postwar Expansion 


Y THE end of 1952, the petro- 


leum industry will have in 


the I 


approximate ly 


S. a total gross invest- 


ment ol $40 billion 
This est 


the 


uled for this 


mate gives consideration to 
capital expenditures sched- 
yeal The 

the | ». at 


totaled approximately 


he avy 
industry’s 

the end 
$36 


ts in 


and during this year the in- 


} 


being further expanded by 


10 percent. This continues 


the constant postwar expansion which 
had built the industry’s gross invest- 
ment in the U. S. up to approximately 
$33 billion at the end of 1950 


Greater Investment 
The petroleum industry has an in- 
the | than 
that of any other “industrial” group, 
the 


vestment in S. greater 


although less than agriculture, 


railroads, and the public utilities 


In its vigorous postwar expansion, 


the industry has almost doubled its 
investment. In the seven years, 1946- 
1952 inclusive, its capital expenditures 
for facilities in the U. S 
$17 billion, according to the Ameri- 
can Petroleum Institute, including $3,- 
621,759,000 being spent in 1952. 
Whereas it will be at the end of 1952 
a $40 billion industry, petroleum was 
at the close of World War II little 
more than a $20 billion enterprise 
Fifteen 1937, 
investment was approximately $13,- 
725,000,000 A.P.I.’s Petroleum Fact 
and Figures, Seventh Edition, 1941, 
page 178). The current total is prac- 
tically three that 
ment of 1937 


will exceed 


years ago, in its gross 


times gross invest- 


Inflated Costs 


These large increases in the indus- 
try’s capital investment reflect both a 
vast expansion of physical facilities 
and the inflated costs of all new fa- 
cilities installed during and since 
World War II 

rhe capital expenditures made by 
the petroleum industry in the postwar 
period, including those scheduled for 
1952, are shown in the tabulation of 
the American Petroleum Institute 

Table 1 The table shows these ex- 


Assets Employed (or Investment) in U. $. Petroleum Industry at End of 1950 and 
1951 and Capital Expenditures Made in 1951 


MANLIONS OF DOLLARS 
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Fixed Assets 


(Gross Investment in Property Plent end Equipment) 
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Source: Chase National Bank Bulletin, “Financial Analysis of 30 Oil Companies for 1951.” 
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“‘Here’s why [ keep a stock 
of Kaocast on hana!” 


Kaocast lasted 3 to 6 times as long as 
previous refractory. Still going strong. 


DOOR LININGS 

Kaocast lasted 3 to 6 times as long as 
previous refractory — cut installation 
cost in half. 


TUNNEL KILN CAR TOPS 

Ordinary fireclay crumbled after few 
trips. Kaocast lasted 30 trips without 
deterioration. 

The Chief Engineer of a mid-western power plant finds B&W 
Kaocast so versatile that he always keeps a ton or more on hand 
for miscellaneous jobs. This is only one of hundreds of plants 
in a list of diversified industries which are discovering practical, 
time-and-money-saving uses for this unique 3000 degree re- 
fractory castable. The panel at right gives a few examples. 


There are good reasons for these Kaocast “success stories”. 
This jack-of-all-refractories can be molded in a hurry by you, 
when you need it. 1t can be cast directly in place or applied by 
cement gun. Kaocast not only makes possible faster repairs and 
eliminates the need for a large inventory of special shapes, but 
it also stays on the job. That's because Kaocast has high resist- 
ance to spalling and slag attack, low volume change and negli- 


gible re-heat shrinkage. K 
Get all the data on easy-to-use, versatile Kaocast from your BA ay co ¢ 


B&W Field Engineer. His specialized experience is an impor- 


tant B&W “extra”. & Wi LCOX 


KAOCAST is another important refractories development Ne Ba8CO 
by B&W engineers who have continuously established new mevnacronies ~- ~-epellgaay 


standards in industrial furnace refractories for the past 30 years. CAMERAS OFFICES 181 EAST 420 ST. NEW YORK 17. 1Y, 
i works AUGUSTA, Ga. ‘ 


SPECIAL SHAPES 
Kaocast special shapes cast over week- 
end to meet production demands. 





TO 


B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick * S&W 80 Firebrick * B&W Junior Firebrick *°* B&W Insulating Firebrich 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stotionary & Marine Boilers and C Pp +t Equipment ... 
Chemical Recovery Units .,. Seamless & Welded Tubes . . . Pulverizers , . . Fuel Burning Equipment . . . Pressure Vessels . . . Alloy Castings 
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MAKE TOUGH JOBS EASY 
WITH EASY-TO-USE 


UNIBESTOS 


PIPE INSULATION 


Ask any user about Unibestos! He’ll tell you how 
easily this good insulation is cut and fit on-the-job, for 
Unibestos is light, strong, firm—saws cleanly for 
tight joints—retains initial high efficiency. It is unaf- 
fected by service hazards. 


W hether you specify Unibestos No. 1200 (for temper- 
atures up to 1200°F.), Unibestos No. 750 (for temper- 
atures up to 750°F.), or Amocel for commercial uses 
(temperatures up to 600°F.), you'll always save in 
two ways: (1) quick and simple application; (2) 
long-lived durability. Your Unarco Distributor can 
supply you quickly from his stocks of these pipe in- 
sulations. Also available in block form for tempera- 
tures up to 1200 


For details on these insulations, ask for Bulletin No. 76-109 
Write for the name of the 


Unarco Warehousing 


Distributor in your area. 


SEE HOW THESE TYPICAL 
APPLICATIONS ARE SIMPLIFIED 


Unibestos pipe insulation is particularly adapta 
ble for insulating irregular surfaces such as 
flanges, valves, and fittings. Its firmness and 
easy-to-fit choracteristics make such jobs easy 
save time 


Unibestos pipe insulation and block can be used 
seporately or in combination for insulating nested 
and traced lines quickly and economically 


For insulating pipe bends Unibestos can be 
mitered easily, and cemented-in with Unarco No. 
50 insulating cement 


UNION ASBESTOS & RUBBER COMPANY 


2 SOUTH MICHIGAN AVENUE @ CHICAGO 4, ILLINOIS 





penditures by all of the major divi- 
sions of the industry 

Including outlays for facilities in 
foreign countries, the American oil 
industry in 1952 will make capital 
expenditures exceeding $4 billion, and 
this amount will boost the industry’s 
total and foreign) for the 
seven postwar years to more than 
$19 billion, according to the Ameri- 
Petroleum Institute’s recent sur- 
vey on this subject. This is described 
as probably the greatest expenditure 
of all time by any single industry for 
expansion and development over so 


domestic 


can 


short a period 


25 Percent Increase 
Ihe 1952 total of $4,085,762,000 
represents an increase of 25 percent 
over last year’s peak of $3,270,959.- 
000. The total to be on 
the low side, for while estimates are 
close for larger companies, the survey 


is believed 


includes only a conservative estimate 
for the thousands of independent 
operators on whom no actual infor- 
mation was available 

These billions of dollars are being 
put into new oil wells, refineries, pipe 
lines, tankers other transporta- 
tion facilities, fertilizer and chemical 
plants, distribution outlets, and many 
other new, modernized, or expanded 
operations. This will require a con- 
tinuing flow of vast supplies of steel 


and 


and other materials 

The expansion is necessary to meet 
constantly increasing demand for pe- 
troleum products. which is now 43 
percent higher than in 1946 and 73 
percent higher than in 1941. Most of 
the money for the expansion must 
come from the earnings of the thou- 
sands of oil companies that make up 
the industry. The expansion program 
is described by the API as epitomiz- 
ing the American way of life and 
the American way of doing things. 


Expenditures Increase 

Scheduled capital expenditures in 
1952 are greater than in 1951 for vir- 
tually all divisions of the industry 
Investment in 1952 for facilities in 
the U. S. will total $3,621,759,000. 
This amount will include $2,111,720,- 
000 spent for production department 
facilities, including mainly wells and 
equipment and leases and also nat- 
ural gasoline and cycling plants. Capi- 
tal expenditures in the U. S. for 
transportation facilities in 1952 will 
total $547,502,000, including $400,- 
402,000 for pipe lines and $119,890,- 
000 for marine equipment, especially 
tankers and barges. Amounts being 
spent for pipe lines and tankers are 
substantially higher than in 1951. For 
refining facilities in the U. S., costs 
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Are Technical ‘Unions Beneficial to Members? 


® CONTINUED FROM PAGES 50 AND 51 


YES! 


quired staff reductions by a process 


of attrition, i.e.. 
ferring personnel and ceasing to re- 


by a policy of trans- 


place personnel who leave for natural 
reasons. 

Those who oppose collective bar- 
gaining for professionals apparently 
assume that the worst features of con- 
ventional unionism must be intrinsic 
in organizations of professionals. This 
intolerant attitude is refuted by the 
existence and successful operation of 
several organizations of this type. 
These groups are independent unions, 
exclusively composed of and con- 
trolled by the professionals them- 
In the oil 
organizations, certified by the National 
are the Re- 
Professional 


selves. industry, two such 


Labor Relations Board, 
search and Engineering 
Employes Association at Standard Oil 
Company (Indiana). Whiting, Ind.. 
and the Association of Industrial Sci- 
entists at Shell Development Company. 
Emeryville, Calif. Outside the oil in- 
dustry there exist more than 30 in- 
dependent organizations representing 
more than 30,000 technologists in col- 
lective bargaining. 

In conclusion, it is emphasized that 
the professional unions aim to advance 
the technical competence and economic 
and professional status of the technolo- 
gist by collective action, while retain- 
freedom 


ing for the individual the 


necessary for the success of scientifi 


and engineering endeavor. 


in 1952 will be about $565,740.000, 
or close to double the $302,950,000 
spent in 1951. For marketing pur- 
poses, $288,950,000 will be spent in 
1952, an percent 
over 1951. 

The natural gas branch of the na- 
tion’s gas distribution and pipe line 
industry expects to spend $5,099,000,- 
000 in its expansion program for the 
five years 1952-1956, compared with 
$4,560,000,000 spent in the preceding 
five vears, 1947-1951, according to 
the recent AGA Expanded 
transmission facilities will cost an es- 
timated $3,075,000,000 in the next 
five vears, with $415 million allocated 
to production facilities and an addi- 
tional $82 million estimated for un- 
derground storage expansion. Other 
storage facilities will cost $38 million 
For distribution facilities, $1,337,000,- 


increase of eight 


survey 
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NO! 


nical societies, some were mildly an- 
tagonistic, more were frankly puzzled 
that “thinking men could be so mis 
lead.” and only one displayed toler- 
ance. 

No executive could deny that an em- 
ploye has a real and vital interest in 
his financial well-being; further, each 
employe has a right to expect to be 
heard in this regard. All felt, however, 
that their companies provided suffi- 
cient and adequate salary review sys- 
that 
group action. The oil industry is one 


tems eliminated the need for 
whose stalwart traditions were con- 
ceived and borne upward by strong 
daring men. The spirit of these men, 
performing as rugged individualists. 
is part and parcel of the industry. 
Almost all of those contacted ham- 
mered home the point that technical 
future executives—the 
“management.” They 
plored the establishment of any bar- 


men are the 


vigorously de- 


rier to the technologist’s conception of 
his real role with his company. They 
reasoned that if a technical employe 
honestly desires to become a part of 
management, how can he hope to do 
so by group action directed at thwart 
ing the policies of his future col- 
leagues? 
Even if 
could bring itself to accept with grace 
will hold 


this uneasy thought in making promo- 


management in general 


the technical unions, many 


tions: He is more sheep than shepherd 
who must advance with the flock. 


000 will be spent over the five years, 
and $152 million will go for general 
purposes, 


Chase National Report 

At the end of 1951 the petroleum 
industry in the U. S. utilized about 
$36 billion of gross assets, according 
to the Chase National Bank’s recently 
issued pamphlet, “Financial Analysis 
of 30 Oil Companies for 1951” by 
Frederick G. Coqueron, petroleum 
department. The industry de- 
scribed as one of the largest and most 
important parts of the country’s 
economy. It gives direct employment 
to nearly 2 million workers; purchases 
vast quantities of steel, chemicals and 
other products, and in 1951 had gross 
operating income of $16.7 billion from 
sales of petroleum products and 
chemical and other products. 


was 
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Forged Steel 


OIL COUNTRY 
RATED 


The design and construction of 
ORBIT Production, Flow Line 
and L. P. Gas Valves provide a 
maximum of ease of operation 
and simplicity of maintenance 
and service. 


>Forged Steel 


ASA CLASS 
FOR LP GAS SERVICE 


It is not necessary to tighten 
ORBIT VALVES to the ex- 
treme to obtain positive closure, 
due to their unique seating prin- 
ciple. ORBIT VALVES are 
probably the easiest valve to care 
for and maintain of any valve 
on the market today, that 

» has been designed for similar 


services. 


—There 1S ONLY ONE Orbit— 
AVAILABLE AT YOUR SUPPLY STORES 


ORBIT VALVE COMPANY 


mousren TEXAS 
(Serving the Gulf Coast) 





TABLE 1 
Oll industry Capital Expenditures in 1952, 1951 and 1946-50 
Source: American Petroleum Institute 
(In Thousands of Dollars—000 Omitted) 


ESTIMATED 1952 


U.S. 


*Foreign 


ACTUAL 1946-1950 
*Foreign 


ACTUAL 1951 
U.S, 


*Foreign U.S. 





Production: Total 2,111,720 


Crude Oil, Tota 

Leases 

tWells and Equipment 
Natural Gas Tota 

Lez 

tWells and Equipment. . * 


Natural Gasoline and Cyc 


Plants 


ne 
82,170 
All Other. Product 


38510 


322,940 


$12,670 


228,780 6,102,950 1,093,130 
5.467.790 
1,110,170 
4,357,620 


1,913,320 
1,022,370 
84,630 
937,740 


1,758,020 
288,850 
1,469,170 
510 
150 
360 


65.450 7 196,57 4 
15.790 5 
49.660 5 § 4 


52.690 280 


37.160 119.830 65.970 





Transportation, Total 547,502 


Pipe Lines, Total 400.402 
Crude Oi! Lines 281,330 
Product Lines 71,590 
Natura! Gas Lines 47,482 
Marine. Tota 
Tankers 04.080 
Barges &,280 
Others, Marit 7,530 


19.890 


Tank Cars 5,550 


Motor Transport 7.500 


All Other, Tr sportatior 4.160 





Refining 565,740 





Fertilizer and | Chemical Plants 


Marketing 


66,350 
288,950 
41,497 


Other 


5,223 


389,801 419,482 | 195,210 
100, 940 
100,530 


837,882 
531,110 
222,390 

84.382 


284,701 
163.050 
86.070 
35,581 410 
1,090 
880 
150 
60 


435,210 
27.650 4$90,.610 
10.910 22.940 
8,770 21,660 


47.330 


20,210 59.100 
58,300 


49O 








1,091,710 


49,297 214,558 





GRAND TOTAL 3,621,759 
4,085, 


* Figures on foreign capital expen 


t Includes expenditures for int 
or charged to earnings 


In terms of capital investment, the 
petroleum industry is considered the 
fourth largest in the country, accord- 
ing to the bank’s report. The 
mated $36 billion of gross assets em- 


esti- 


ployed by the entire industry in the 


U. S. at the end of 1951 consisted of 


464,003 
762) 


ditures include those made for « 


angible development cost of producing wells and dry |! 


2,947,828 323,131 10,735,160 1,641,886 
3,270,959 12,3 


77 046 


onsolidated subsidiaries only 


sles whether capitalized 


these main components: fixed assets, 

76 percent before deducting accumu- 

lated reserves: current 22.5 

percent; and other 

cent. (See Table 3 
$27.4 Billion Investment 

Geen fixed assets in the amount of 


assets, 


1.4 _ per- 


assets, 


$27.4 billion at end of 1951 repre- 
sented the industry’s investment in 
property, plant, and equipment, the 
Chase National pamphlet showed. 
Distribution by departments was as 
follows: production 56.8 percent, 
transportation 12.8 percent, refining 
17.3 percent, marketing and others 
13.1 percent. (See Table 4.) 

Based on funds invested by 30 oil 
companies and other factors, the 
Coqueron report estimated that the 
capital expenditures by the entire pe- 
troleum industry in the U, S. aggre- 

gated $3.1 billion in 1951. This total 
was allocated as follows: production 
68.5 percent, transportation 9.7 per- 
cent, refining 10.5 percent, marketing 
and others 11.3 percent. (See Table 
The capital outlay of the industry 
in the six postwar years, 1946-1951, 
amounted to approximately $15.4 bil- 
lion, according to the Chase National 
Bank. Of this amount about 63 per- 
cent was utilized in expanding facili- 
ties for the production of crude oil, 
natural gas and natural gasoline 


TABLE 3 


Estimated Assets Employed (Or Investment) 
in U. S. Petroleum Industry, December 31, 
1951 


(Source: Chase Natione!l Bonk +4 


“Financial 
amen anne of 30 Oil Companies tor ™) 


NET ASSETS | cross ASSETS 
$ Perceat 
Millien | of Total 


$ | Per 
Million | of Total 


Current Assets 


Investments and Ad 
vances 


Property, Plant and 
Ex qui ipment 

Other Ansets 300 | 08 

Total 36,000 | 100.0 





DEPARTMENT 1946 1947 


(Source: Chase National Bank Bulletin, 


TABLE 4 


Property, Plant, and Equipment of U. $. Petroleum Industry 
“Financial Analysis of 30 Oil Companies for 1951") 


ESTIMATED EXPENDITURES FOR PROPERTY, 
PLANT, AND EQUIPMENT IN YEARS 1946-1951 


Million Dollars 6 Yrs., 


1951 


Percent 


$ 
1948 1949 1950 = Million of Total 


« Perce’ $ 
Million of Total Million of Total Million of Total 


ESTIMATED gh + Age NT 

DECEMBER 31, 

et 9 PL ANE AND 
EQUIPMENT 

Net 


1946-1951 Gross 


nt $ Percen Percent 





O50 





Produc tion Wehe Beene 
| Leases, Wells ent 
Nat ural Gasolir Prams 5 MO) 
*tNatural Gas ? Ww 


1,425 


Transportation Department 
Crude O# Pipe Lines 7 
Product Pipe Lines «0 410 
Marine 25 
Tank Cars 


170 


Motor Trucks 5 
Refining Department 250 


Marketing Department 200 


400 
300 
65 


Others »” 


Total, All Departments 1,750 2,500 





9.675 
8.850 


& 


1,700 1,050 1,675 
1.550 1,450 l SO ) 
100 110 75 
3” 90 ” 


2,125 


o 
StS 


380 


325 270 
180 150 
”) 25 
100 75 
15 0 


= 
er ae | 


10.5 
9.7 


600 420 
225 
1.6 


2,950 2,450 3,100 15,400 


* Expenditures include cost of drilling dry holes 
+ Includes only natural gas producing. transmission and distribution facilities of oil companies 


62.8 
57.4 


29 


15,550 
14,600 

550 
25 400 
10.1 3,500 
5.4 1.650 
1.5 400 
7 1,100 
5 350 
4,750 
3,200 


9 
0 


14, 
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Fluor Awarded Major Portion 
‘ Of Regina Refinery Expansion 
News Notes On Refinery and Contract for § portion of 


Other Plant Construction 


Petrcleum Refiner's quarterly Box Score” tabulation 


of projects appears next in the Octcber issue 


Engineering Progresses On Watson, Calif., Refinery 
Projected Arizona Refinery Slated for Huge Expansion 


Houdriflow Unit To Be 
Installed At Antwerp Plant 


H I’ 


Albania To Build Refinery 
Of 3000-Barrels-Daily Size 


Wa 


ASPPA, Globe Sign Contract 
For New Alkylate Plant 


Arm Services Petr 


Chemico Awarded Contract 
For Lion Chemical Plant 


Oh) Comy 4 


PROPANE DEASPHALTER FOR ENGLAND—Under construction by The Kellogg International 
Corporation, this will be England's first propane deasphalter, according to The M. W. Kellogg 
Company, New York, engineer-contractors. It was designed for Anglo-lranian Oil Company, Ltd.'s 
new refinery at Kent, England, and will have a fresh feed capacity of 4500 barrels per day 
Shown in the foreground is the steelwork for an “A” frame heater. The main tower, strippers and 
secondary fractionator are already in place, as are a number of the heat exchangers 











““IN-LINE’’ centrifugal 
booster pump with capacity 
to handie 110 GPM of .52 
specific gravity liquid and 
develop sufficient net posi 
tive suction head for Triplex 
pump to prevent vapor-lock. 


THE PUMPING PROBLEM—To handle the charge for 
the polymerization unit in Cosden’s recently completed 
fluid “cat” cracker, requiring 110 GPM of a volatile bu- 
tane-propane mixture at 110-degree F, with suction pres- 
sures ¢pproximating 50 PSI to be discharged at 600 PSI 
and to operate under continuous service conditions. 


Mr. E. B. McCormick, Chief Engineer 
for Cosden Petroleum Corporation 
SOLVED THE PROBLEM by installing .. . 


° a pumping unit consisting of a Wilson-Snyder Verti- 
cal “In-Line” Centrifugal Booster Pump with 7)2 HP 
direct-connected motor, attached directly to the suction 
flange of a Wilson-Snyder No. 46-P (size 4'2” x 6” ) Hori- 
zontal Triplex Single Acting Plunger Pump driven by a 
50 HP motor through a gear reduction unit. The Triplex 
Pump is equipped with forced-feed plunger lubrication 
and hardened stainless steel plungers and valve service. 
This pump has a rated maximum capacity of 174 GPM 


wey pi 











Cosden’s “poly plant” charge pumping unit is compact 
and highly efficient. 1750 RPM from 50 HP electric 
motor is reduced by gear unit to 438 pinion shaft RPM 
of pump, providing more than adequate HP input to 
deliver 110 GPM at 600 psi. 


at 140 RPM to develop 630 PSI discharge, therefore this 
application (110 GPM at 98.5 RPM with 600 PSI dis- 
charge pressure) is well within the pump’s range and 
follows good engineering practice. 


You can depend upon 
Wilson-Snyder Refinery Pumps... 


... for tailored-for-the-job engineering and outstanding 
low-cost Specify the Wilson-Snyder 
Pump for the pumping job involved. Your “Oilwell” 
sales representative will gladly help you GET THE 
FACTS. 


service. correct 


WELL SUPPLY DIVISION 

UNITED STATES STEEL COMPANY 

Executive Office—DALLAS, TEXAS Area Offices —— CALGARY, CANADA 

Export Area Office— CASPER, WYOMING .. . COLUMBUS, 0 
30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
NEW YORK 20, W. Y TULSA, OKLA. ...LOS ANGELES, CALIF 
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FROM OUR FILE OF HEAT INSULATION JOBS 


CONTRACT * 148349 


COMPANY : 
Public 
Weleetka 
Weleetka, 


Service Company . 
Power Station, 
Oklahoma. 


INSTALLATION: ps 
Babcock & Wi dong 
wall boiler ~~ gas, 

pont -fired -- steam | 

330,000 lbs. /hr.- 


1cox water 


or coal 

output 
OPERATING TEMPERATURE: 
g35° F. = steam 
700 lbs. 


pressure 


REMARKS: 


Outdoor boiler suspended in air 
cuts installation costs 


By suspending this boiler in air, the Public Service Com- 
pany of Oklahoma, greatly reduced the cost of founda- 
tion footings, saved appreciably on construction costs. 
The suspension method also relieved the problems 
caused by expansion and contraction of boiler sidewalls. 

This photo shows part of the supporting steelwork, as 
snes cgnmot be written tate ormine well as the breeching (left), and the spring loaded hang- 
sal but which can '@'s 


nent will ers that carry the main steam header. 
» agreeme 
or nat Oe They im 


Complete Insulation 
Contract Service 


- 1s 
factory insulation contract 
A satisfacto 


more than @ bid on 4 set of spect 
fieatt _ There are ther factors 


whether 
be entirely satisfactory 


clude a 
responsibility 


1. Financial <n te = 


omplete th 


»s to € 
poco an events 


$ » any unforeset . 
¢ , reputation for qual 


5 ympt settlement 


work and for pr 


of omplaints 


fied « 

f any just me 
oxperienc 

T al ability . t 

eer oe 1 and research staff t 


4 ica ce 
mg work 1m accordance 


omplete the 
with best practices 


trained 


> »sources 
4. Manpower re™ 


and workmen able 


»rvisors 
a tract efficiently 


handle any con 
5. Efficiency 
curately thin 


ability to handle ac 
< like accounting, tax 
. rk 
-. and wo 
visions, imsurance ar 
pro 


on 
mens compensa! t 


You get all these with an 
Armstrong Contract 


To boost efficiency and cut operating costs, all major 
elements of this outdoor boiler were insulated by Arm- 
strong’s contracting organization. A 2” layer of Hy- 
Temp block was used on the boiler front wall, while the 

furnace front wall was insulated with 4” of Hy-Temp 
block. Insulation of both walls is covered with a metal 
casing bolted to the boiler proper. The breeching was 
insulated with 242” of 85% Magnesia block and weath- 
erproofed with Armstrong’s Insulmastic. 

When you contract with Armstrong for heat insulation 
work, sound engineering, quality materials, and skilled 
application assure you of a thoroughly professional job. 
The next time you're in the market for insulation, why 
not get in touch with this dependable organization. Just 
call the Armstrong office nearest you or write di- 
rectly to Armstrong Cork Company, 7508 Maple 
Avenue, Lancaster, Pennsylvania. 


ARMSTRONG’S 
INDUSTRIAL INSULATIONS 


Petroleum R. 





mainly of out 
units with modern 

buildings for ad 
warehousing 
construc 


Orleans. It will c« 
loor type pr 
ne- and two-story 
ministration, 
and employe services. Unless 
tion 1s delayed, the new facility is ex 
pected to begin operation early in 1954 

Products to be manufactured include 
anhydrous ammonia and prilled am 
monium nitrate Nitric acid will be 
produced in an intermediate 
Natural gas t material and 
fuel will be pplied by The Texas 
ompany fror fields 


msist 


cess 


maintenance, 


step 


cess 


MOR Begins Expansion of 
Lubricating Oil Facilities 

\ Site 
ce ted on 
hester Oil Refinery 


onstruc 
facilities for Man 
Ltd. which will 

roduce lubricat 
g oils, white oil ransformer oils 
to about 3000 barrels p ay. The crude 


has been cleared and « 


tior ‘ 
nm st 


new 


rease its capacity 


thruput in 1951 averaged about 2375 
laily Phe I on | 
whi rie luc les new att { eri 


barrels ogram, 
distilla 
mpleti 


Empire Refinery, Denver, 
Builds 5000- Sorel Capacity 


Lap acity ve m 1500 to 5000 


Is daily t y nounced tor the 
Empire Pet refit.ery im 
Denver, : ) § hon. In addi 


develop its 


pians 
is under 
rporation 

duct 


Empire 


Dunkirk Lubricating Oil 
Pent Now é in ) Operation 


at ant at Dunkirk 
eneati 1 by laotie lramian Oil 
‘ rencl ates, the Societe 
rat 
16,500,000 ¢ 


CORYTON PROGRESS—Construction is progressing rapidly at Vacuum Oil Company, Ltd.'s Coryton, England, 


Contract For New Australian 
Plant Awarded ToC. F. Braun 


Standard-Vacuum Oil ¢ 
awarded to C. F. Braun & Company the 
engineering and construction contract 
for its new 20,000 barrels-per-day crude 
oil refinery to be built at Altona, neat 
Melbourne, Australia, by its new sub 
sidiary, Standard-Vacuum Refining 
Company, Pty., Ltd 

he new refinery will adjoin the 
ent 1600 barrels-per-day lubricating oil 
and asphalt plant which up to now has 
been operated by Stanvac’s marketing 
subsidiary in Australia. The new installa 
tion will include ¢ cracking 
equipment, a crude topping unit, reform- 
ing facilities, light pr treating 
equipment and a steam-generating plant 


ompany has 


pres 


atalytic 


rducts 


California Standard Buys 
Site For Future Refinery 
Standard Oil Company of Calif 
minced the purchase of about 
homish County 
future con 


nia 
has ann 
2000 acres of land in St 
Wash as a jp 
struction of an oil ref 
rhe site is southwest of Paine Field 
President ‘I 
hasn't 


ssible site for 


nery 


20 miles nort! f Seatth 
S. Petersen said, “Our ¢ 
any plans of any 
f this tract. H 

cific Ne 


ulation ar 


mmpany 
kind now for the use 
the way the Pa 
th in pop 
us that 
desirable to 
take 


usiness 


wever 
rthwest is growing, bh 
industry icates te 
sooner or later it mz be 
build a 


the expansior 


care 


Anglo-lranian’s Antwerp 
Plant Officially Opened 


rhe Prime Minister of Belgium, M 
Van Houtte, has officially opened the 
new 40.000 barr r-day refinery built 
at Antwerp | tl mpagnie Finan 
iere Bele les S.A. (Petrofina) 
ind = the wk ial Company 
Che ceremon as attended by 
hundred leading members of the Belgian 
industrial ; mmercial community 
mbers of the Be 


vernment ! ‘ the 


several 


lwian 
new plant, 
st October, ts 
it this year 1s 
30.000 barrels daily 


as well as 
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Dow Chemical Announces 
Plans for Ethylene Plant 


Company, who re 

completed a $3,480,000 butadiene 
plant, has announced plans for building 
a $6,675,000 ethylene plant at Freeport, 
Texas. The two Dow projects are part 
of a $175-million expansion program an 
nounced in May and scheduled for com 
pletion in 1954. No work has started on 
the ethylene plant which was allowed 
a 50 percent tax write-off on the bulk 
of the project and 25 percent on the 
rest. The butadiene plant has been con 

pleted and operation 


Dow Chemical 


cently 


is im 


Turkey Will Build New 5400 
Barrel-Per-Day Refinery 
The Turkish 


from its Prime 
ment has reached an 
United States firm on the construction 
4 a refinery in the country. The re 
located at Batman, near 
Ramandag, and is scheduled for opera 
tion by mid-1954 with a capacity of 
about 5400 barrels per day 

Products will include 35,000 tons per 
vear of gasoline, 29,000 tons of gas oil 
10,000 tons of diesel oil, 37,500 tons of 
130,000 tons of fuel oil 


parliament has learned 
Minister that the govern 


agreement with a 


finery will be 


asphalt and 


Refinery, Gas Plant To Be 
Constructed In Colombia 


Ihe Bogota representative of the 
Petroleum Company 
he company plans to start 
tion later this plant 
wet gas produced at its Barco 
plant will be designed 
» process one million cubic feet of gas 
daily. It is expected that the plant will 
produce 1500 barrels of natural gasoline 
and butane will be used t 
stabilize the gasoline produced in its 
refinery and to mix with the crude that 
t exports. It is estimated that the plant 
cost 35 

Also to be 


gas plant wil 


lombiatr has 
year ot a 
eat the 


oncesstot! Phe 


which 


million 
onstructed along with the 
refinery cor 


| be a new 


refinery as is evidenced by these 


progress photos of the crude distillation unit, above left, and the furfural unit, right. The complete refinery will consist of a two-stage crude distilla- 
tion unit, a TCC unit, thermal reformer and motor spirit treating plant, propane deasphalter, furfural treating, MEK dewaxing and clay contacting 
facilities. The $40-million refinery is located 20 miles from London on the Thames River estuary 
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DPA Write-Off Rules Now 
Require Local Approval 
P tion A 


ITALIAN REFINERY—Shown above is a scale model of Soceita per Azioni Raffineria Padana Olii 


Mineral’s 13,000 barrel-per-day refinery, owned 


jointly by the Fiat Company and the Caltex 


group. The plant, located at San Martino di Trecate, Italy, is expected to go on stream sometime 
in October. It will be supplied with crude oil from the Mediterranean terminal at Savona via pipeline 


Humble Planning $5 Million 
Gasoline Project in Texas 
Humb OW & Refinine Cor 


par 


Lukuga Synthetics Plant 
Possibility For Congo 


California Petrochemical 
Plant Certified By DPA 


Design and er ing work 

1 ates of Necess 

t} nse Pr 
, t 


new plant 


Burmah Oil and Shell May 
Build New Plant at Bombay 
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Fast Tax Writeoffs Certified by Defense Production Administration 


Amount 
Amoertitation Percent 
Certuhed \llowed COMPANY AND LOCATION 





Amount 
Amortization Percent 
Certuhed Allowed 


Type of Facility 
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BROWN & ROOT’S VERSATILITY 
CAN SAVE YOU DOLLARS AND DAYS 


Almost two decades of diversified Repeat awards of contracts to 


sn nee 


experience in heavy industry construction Brown & Root by the biggest firm names in 


industry is your assurance that a Brown-Bilt 
and engineering has developed Brown wee 
ee ee , job is well done! 
& Root specialists in every field. Their 
If you contemplate new construc- 
combined experience can be translated into : ees 
tion or expansion of your present plant, a 


faster, more economical completion of your call from you will put Brown & Root 


proposed project. planning experts at your disposal. 


BROWN & ROOT, Inc. neces -CondTeudlors 


BO X H OU SsS WON *eeiay 


CABLE ADDRESS — BROWNBILT 
BROWN-BILT 
Associate Companies: BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC, 


” _ > as 
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ONE-STOP BUYING 
from complete warehouse stocks of all 
available metals: 


Aluminum, Brass, Copper, Inconel*, Monel*, Nickel", 
Stainless Steel and Steel. Sheet, Plate, Tube, Pipe, 
Wire, Rod and Bar, Extrusions, Fastenings and Fittings. 


Precision equipment for shearing and slitting 


° 
° 
° 
° 
°o 
° 
° 
° 
1°) 
° 


If you operate anywhere in 


you'll find that the shortest and most direct route to 
provision of your metal needs is Metal Goods Cor- 
poration. Call on us next time. We'll serve you 
quickly, correctly and completely. That's what we've 
been doing for years for many users of Aluminum, 


the Midwest or Southwest, 


Brass, Copper, Inconel*, Monel*, Nickel*, Stainless 
Steel and Steel. Let us demonstrate how Metal Goods 
Corporation can simplify your company’s metal pur- 
chasing. We maintain seven well-stocked warehouses 
and eleven sales service offices to serve you. 


*Not stocked in St. Louis or Kansas City territories. 
Please call, wire, or write the following Metal Goods Corporation representative nearest you 


Tulse 3, Oklahoma Delles 9, Texes 
OFFICES 


Decatur, Hlinois Memphis, Tennessee Fort Worth, Texes 

302 North Boston 6211! Cedor Springs Rd. SALES SERVICE 1305 West Sunset 713 Columbien Mute! 3821 Carolyn 

AND WAREM Scott J. Morrison Som D. Hodgdon Ariie W. Tempel Tower Bidg John M. Turbitt 
pean Phone, 4-1175 Phone: Elmhurst 3271 ones Phone: 86-1314 Robert W. Downs Phone: FOrtune 4369 

Heuston 3, Texes New Orleans 12, Le. Beton Rouge, Lovisiena pam dy = a Sen Antonio, Texas 

711 Milby — 432 Julie Street 2200 East Central 4419 Mimosa Street 3515 Ne 67th A te 2 Alamo Noti. Bidg. 

Horris 7. Gre Corl T. Wedemeyer Ray Noller Paul P. Vidovic rae yea venve Roy D. Bogaley 

Phone CEntrol 8881 Phone: CAnal 7373 Phone: 7-892! Phone. 4-4738 Phone. Welt 1112 Phone: GArfield 3161 

Denver 2. Colorado Jackson, Mississippi Indienepolis 2, Ind. Beaumont, Texas Devenport, lowe 

2425 Wolnut Street 781 Raymond Road 1333 N. Pennsylvania wong Bowie a ba dna Street 

Nea! Dehn George E. Akerberg Horry l. Newton ee T. Dod + L. Therp 

Phone, AComa 5891 Phone: 5-2711 Phone: Lincoln 4980 — 4- 7536, 4-7537 [a 2-3156 


METAL GOODS CORPORATION 


GENERAL OFFICES: ST. 


SH. Lewis 15, Missouri 
5239 Brown Avenve 
Nelson L. Hower 

Phone, GOodfellow 1234 
Kenses City 16, Me 
1300 Burlington 

Frank D. Hogan 

Phone, NOrciay 3516 


Wichite, Kenses 


LOUIS 15, MISSOURI 


Petroleum Refiner 

















NOW WITH NORDSTROM 
You Can Centralize and 
Mechanize Flow Control 


With Nordstrom automatic control valves a 

single panelboard operator can completely command 

6 all lines of flow. From one location, he can tell at a 

valv e glance which lines are open and which are closed. In an 
emergency, operation is instant. Complex batching 

and blending processes, dependent upon timed 

cycles, become simple. Manpower is saved. Valves miles 

away can be operated at the touch of a finger. 

Nordstrom power operated valves enable you to 

mechanize your flow control and centralize flow line operation. 











At each stage, from the time it comes from the ground, 
through processing, pipe line, distribution and finally use, 
natural gas is controlled by Nordstrom valves. 

The same can be said for petroleum. 

The same can be said for many chemicals. 

Nordstrom valves have been used successfully in perhaps 
more different kinds of difficult services than any other type 
of valves. You find them in virtually all types of industrial 
process lines. 

Why? 

Because, with the original Nordstrom internal lubrication 
system they seal tighter, open more easily under pressure, 
let flow straight through, and have no gas—or fluid catching 
pockets to start corrosion or erosion. 

Nordstrom valves and Nordstrom service are available 
by distributors everywhere. Rockwell Manufacturing 
Company, 400 N. Lexington Ave., Pittsburgh 8, Pa. 


Rockwell Built 
santo ‘Gy, »wt | Nordstrom Valves 








Dehydration of Natural Gas 


And Light Hydrocarbon Liquids 


Part |I—Principles of Dehydration 


HE rapid growth of the natural gas industry in the last 
decade has increased the necessity for providing ade- 
quate dehydration facilities, both in the field gathering 
systems and the long transmission lines. With this growth old 
existing methods have been modified and improved, and new 


Is developed 
I 


couraged by the increasing 


Many of these new methods have been en- 


mic importance of the con- 


densate products obtained from these natural gas systems. In 
many instances the recovery of a stable condensate can result in 
a larger monetary return than from the natural gas itself, even 
though the price of this latter commodity is always increasing. 
With the choice of dehydration equipment that now exists it is 
necessary to consider the economic and process factors involved 


with e 


h in order to procure the best equipment for the job. 


Past experience has shown that each method has definite limita- 
tions and that no one type is best suited for all jobs. 

This series of articles has been written to consolidate and re- 
view the existing knowledge of dehydration and to serve as a guide 


for the design and choice of dehydratic 


equipment. The major 


portion of the discussion involves the dehydration of natural gas 


specifically althoug 


many of the factors apply to other gases. 


The dehydration of liquids is also included since it is an integral 
part of the overall dehydration picture in the petroleum industry. 

This article, the first of a series, will be limited to a basic 
discussion of the mechanics of dehydration. Subsequent discus- 
sions will deal with the economic and operational factors of the 


various systems including 
systems, expansion refrigeratic 
and dehydration of li 


’ 

of those 
limitations prohibit ci 
cited wh 
of the systems. 


Dehydration Methods 


fas 


The 


may 


water vapor content olf a 


be reduced by any one. or a 


combination, of four basic methods: 


1) Compression to a higher pres- 


sure with subsequent cooling. 
2) Cooling below initial dewpoint. 

3) Adsorption with dry desiccants. 

+) Absorption with liquids. 

Any of these methods may be used 
to dry gas to the desired specifications 
but there are limitations in practice 
imposed by process and economic fac- 
tors. 

Regardless of used, 


the method 
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dry 
n systems, injection of inhibitors, 
ut hydroc 
A large amount of work has be 


id liquid desiccant absorption 


arbon liquids. 
reported in the literature, 


iography includes most of these, for the con- 

investigating dehydration problems. Space 
ig of all references; so only those are 
1 apply specifically to the factors discussed in each 


the driving force causing the vapor to 
the 
than that 
make the liquid vaporize 


leave and condense must be 


gas 
which tends to 
Any method 


of dehydration then is simply a means 


larger force 


of either reducing the vaporization 


tendency or increasing the driving 
force causing condensation of the wa- 
ter vapor. With any system, at a given 
temperature and pressure, an equilib- 
rium will eventually be reached. When 
such a condition exists water is vapor- 
izing at the same rate as it is con- 
densing, and there is no change in 
the water content of the gas with time. 
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In commercial equipment this equilib- 
rium can be approached, but is never 
reached. the concept of 
equilibrium is a convenient means of 
analyzing and explaining the mech- 
anisms of dehydration. 

rhe the 
amount of water in the gaseous phase 
and liquid phases may be expressed 
by Raoults Law 


However, 


relationship between 


Equation (1) gives erroneous values 
high 
in dis 
Equation (2) 
where A may 
be determined experimentally or cal 
culated from fugacities. At this time, 
however. A values for water have not 
been published for many systems, and 


ipplied to gases at 
but is 


basic 


when pres 


sure convenient to use 


cussing concepts 


gives more exact values. 


it is necessary to revert to Equation 
modification of it, in 
Active work is 
to determine 


(l) or some 


instances now 
being undertaken 
K values and they should be used when 
Equation (1) will suffice, 


many 
more 


available 
however. for a discussion of the four 


systems outlined above 


Compression 
effect of 


content otf a 


water 


compression on the 


may be easily 


vas 
seen by reference to a water content 
chart such as shown in Figure 1, 
is an enlarged section of a chart cover- 
ing a larger range (89). For example, 
if natural gas at 80° F. and 100 psia 
is compressed to 300 psia and then 
cooled back to 80° F. in an after 
cooler, about 63 percent of the water 
in the original gas will condense out 


as liquid. 


which 


This same effect may be illustrated 
by the application of Equation (1). 
The vapor pressure p, which is a func- 
tion of temperature only, is the same 
initially and finally while x 
equal to one, for all practical purposes. 


remains 


Therefore, in the compression process 
used the right hand side of Equation 
(1) is constant. Consequently then, as 
the total pressure P is increased the 
fraction of water y must decrease ac- 
cordingly to maintain the equality of 
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the equation The same thing might be 
illustrated with Equation (2) 
the value of A decreases with an in- 


pressure, at tem- 


since 
crease in constant 
perature 

The use of compression, however, as 
dehydration is 
compression 


an effective means of 
limited. The amount of 
required is governed by factors other 
than dehydration, and the accompany- 
ing dehydration. for a given compres- 
sion ratio, is not always sufficient. In 
addition the water 
densing in the inter and after-coolers 


amount of con- 
requires a large cooling capacity due 
to the latent heat of the water. In many 
instances it is cheaper to dry the gas, 
at least partially, before compression, 
than have this additional cooling cost. 
Because of the high initial and operat- 
ing cost other methods are usually 
used 
Cooling 

As shown in Figure 1, the cooling 
of a gas will also reduce the water 
content. Several means of cooling are 
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used, depending on the degree of de- 
hydration needed: 

1) Spray cooling. 

2) Surface condensers. 

3) Refrigeration coils. 

+) Expansion refrigeration. 

Spray cooling is normally used to 
dehumidify air at atmospheric pres- 
sure and is rather uncommon in the 
natural gas industry. In this system 
water, colder than the gas, is sprayed 
through nozzles to contact the gas and 
subsequently cool it. 

With such a system using cooling 
tower water, an exit gas temperature 
lower than 85-90° F. cannot usually 
be obtained in most localities. For low- 
er temperatures refrigerated water is 
necessary. Water may be refrigerated 
for this purpose by a) a steam ejection 
system, b) absorption refrigeration or 
c) compression refrigeration. 

Methods 2 and 3, above, are actually 
the same system, depending only on 
the temperature of the coolant in- 
volved. The term surface condenser is 


normally applied to those systems 
where the cooling medium is water 
from a cooling tower whereas the lat- 
ter is used when the cooling is accom- 
plished by a refrigerant. In either case 
the water from the gas condenses on 
the outside of the heat exchanger and 
runs off. When coils are used with re- 
frigeration, however, it is necessary to 
shut down occasionally and defrost. 
In some processes this is minimized by 
spraying an anti-freeze on the coils. 
Method 4, more commonly called 
low-temperature separation, finds wide 
application with natural gas because 
of the gasoline recovery in addition 
to dehydration. The cooling on expan- 
sion is based on a thermodynamic law 
attributed to Joule and Thomson who 
have defined, by means of a coefficient, 
the temperature drop to be expected 
during this expansion if no heat is lost 
to the surroundings. Such an equa- 
tion, while not giving exact results un- 
der actual process conditions, does give 
the order of magnitude of the drop to 
be expected. A discussion of the proc- 
ess factors and field data will be in- 
cluded in Parts IV and V of this series. 
Regardless of the mechanism of the 
cooling. the thermodynamics of drying 
may also be illustrated by the applica- 
tion of Equations (1) and (2). For 
example, if a gas at constant pressure 
is cooled the vapor pressure (p) of 
the liquid is reduced, while the value 
of (x) remains equal to one. Since the 
right hand side of the equation is thus 
reduced, and the total pressure P is 
substantially constant, the fraction of 
water vapor in the gas, y, must be 
smaller to maintain the equation’s 
equality. Equation (2) also shows the 
same relationship since the equilibri- 
um constant A is proportional to the 
temperature, at constant pressure. 


Adsorption 


The exact mechanisms by which ad- 
sorption takes place is difficult. if not 
impossible, to define. Numerous theo- 
ries have been advanced, none of 
which can be definitely proven. How- 
ever, definite surface forces exist on a 
dry desiccant which tend to hold the 
water as a liquid and reduce its effec- 
tive vapor pressure. The word surface, 
as used in adsorption, refers not only 
to the outer portion of the granule 
but the large surface represented by 
the internal pores of this granule. This 
internal porosity is a necessary essen- 
tial of any desiccant since adsorption 
is purely a surface phenomenom and 
most of the area of any particle is 
represented by the walls of these small 
internal pores. It has been established, 
for example, that one of the gel type 
desiccants presents a surface area of 
more than two million square feet per 
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pound, almost all of which is repre- 
sented by the wall area of the internal 
pores.'*° 

A true adsorption process does not 
involve a chemical reaction for it often 
takes place with elements or com- 
pounds which are considered chemical- 
ly inert. It is sometimes assumed that 
some valences holding the atoms to- 
gether are free at the surface. These 
secondary valences represent an un- 
stable situation and an attempt is 
made to find atoms to become stable. 
This force may account for the adsorp- 
tive properties of Yarious materials. 
Once the magnitude of these forces 
may be determined quantitatively, it 
will be possible to more fully evaluate 
their effect. 

The large number of small pores 
which must be present to give such a 
tremendous amount of surface intro- 
duces the possibility that they act to 
reduce the vapor pressure of the water. 
for it has long been known that an: 
liquid in a small capillary exhibits an 
abnormally low vapor pressure due to 
surface tension effects. There is evi- 
dence to indicate that these pores have 
constricted necks and or are open 
pores which widen out toward their 
base. Such construction may be pre- 
dicted by the fact that the adsorption- 
desorption curves do not coincide. 
During adsorption the vapor pressure 
of the water is determined by conden- 
sation in the larger whereas 
during desorption, or regeneration, it 
is determined by the constriction. 


section 


The most common method of plot- 
ting adsorption curves is to use the 
amount adsorbed per unit weight of 
desiccant as the ordinate and the con- 
centration of water in the gas as the 
abscissa. Such a plot results in curves 
which are concave with respect to the 
abscissa, each such curve representing 
a given temperature. The curves vary 
with the gas and the desiccant but 
usually have the characteristic shape 
shown in Figure 2. 

A number of exponential equations 
have been developed in an attempt to 
predict the experimental curves ob- 
tained. The Freundlich equation 

ke (3) 
water adsorbed per 
of desiccant 


where wt. of 
unit wt 
concentration ot water mn 
the was, k & n are arbitrary 
constants 


says that a log-log plot of x’ vs. c 
would be a straight line with slope n 
and intercept k. Therefore, it usually 
only applies for certain systems of ma- 
terials in a limited concentration 
range. 

A more general equation is that at- 
tributed to Schmidt. of the form 
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Figure 2. Typical Ad- 
sorption Curves For 
Dry Dessicants. 
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kes (4) 


where arbitrary constant 


base of the natural loga- 
rithm 
water adsorbed per 


of desiccant, at sat 


wt. of 
unit wt 
uration 


Equations (3) and (4), which are 
purely empirical, may only be used 
when specific data are available for a 
given system of materials under speci- 
fied conditions. Consequently their ap- 
plication is somewhat limited due to 
the scarcity of detailed experimental 
data. 

Regardless of the mechanism of ad- 
sorption the dehydration is accom- 
plished, with reference to Equation 
(1), by lowering the vapor pressure 
(p) of the liquid water below that 
which is normal at a given tempera- 
ture and pressure. 

Due at least partially to this lack of 
detailed theoretical information the 
processing engineer is primarily con- 
cerned with those factors influencing 
the type of desiccant used and the 
overall design criterion set up. These 
factors are discussed in some detail in 
Part II of this series. The available 
information on the most common types 
of commercial desiccants has been tab- 
ulated for reference. All solids adsorb 
water to some extent but their effi- 
ciency varies with the nature of the 
material and its internal porosity. In 
most instances some form of an acti- 
vated alumina or a gel type desiccant 
is used. 

Absorption 


The dehydration of gas with liquid 
absorbents usually represents one of 
the simplest applications of absorption. 
Only one component is removed in any 
quantity which simplifies the theoret- 
ical approaches to the problem. The 
amount of water in natural gas at sat- 
uration is small, percentage wise, which 
even further simplifies any necessary 
calculations. 

If the gas and liquid are allowed to 
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CONCENTRATION 


come to equilibrium the fraction of 
water in the gas is a direct function 
of the fraction of water in the liquid 
phase. This is shown by Equations (1) 
and (2), for at constant temperature 
and pressure the values of P, p and K 
are fixed. However, equilibrium is 
never reached in commercial processes 
so it is more important to have a 
means of predicting the rate at which 
water is absorbed. Water is highly sol- 
uble in any commercial liquid desic- 
cant used so it is necessary in deter- 
mining rates of absorption to examine 
those physical factors which hinder 
the absorption from taking place. The 
rate of absorption, like adsorption, de- 
pends on the surface presented; thus 
the main resistance must be concen- 
trated at the interface, or the surface 
of contact between the gas and liquid. 
Due to molecular action, convection 
currents are present in any fluid and 
the main body is invariably in motion 
with respect to this interface. Conse- 
quently there are what might be called 
double “films” at the surface, one in 
the gas phase and one in the liquid 
adjoining the interface. 

As represented in Figure 3, there is 
a higher concentration of water at the 
interface than in the remainder of the 
fluid. Before the water vapor can be 
absorbed it must diffuse through these 
two barriers. The driving forces to 
overcome this are the partial pressure 
difference in the gas and the concen- 
tration difference in the liquid. One of 
these films, as with heat transfer, is 
normally controlling. If the material 
to be absorbed can leave the gas faster 
than it can be dissolved and carried 
away by the convection currents, the 
liquid film is said to control. In the 
opposite case, for very soluble gases, 
the gas film is the controlling factor. 
The chief resistance is then the con- 
centration of water vapor molecules 
adjacent to the interface. 

In dehydration the liquid film offers 
little resistance compared with the gas 
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Figure 3. Representation of the Relative Water Concentration in the Gas and the Liquid 


him because water is normally very 


soluble om the liq rid desiccant and no 
tilds up at the 


film is therefore the 


of water | 


factor for the rate of 

ibsorpl 0 
Even though such a film might not 
sctually exist in sav a bubble trav tow 
him concept has been a great 
ing the absorption pros 
nds itself particularly to math 
ilvsis and a number of 
oeflicients have been 


The know! 


expedites 


rmined 
1 more 


nid ibsorption 


view point the 
he removed 


ce 


between the 
ht and de 


sorber) 


of water in liquic 


the liquid 


(ras Hvdrates 


Most nat i dehydrated 
prevent the formatior t natural 
hydrates. Although these hydrates | 
a different 
common ice the effect 


ervstalline structure th 
is the same 


they form and plug a line. Their 


perature of formation bears no rela 
tionship to the freezing point of water 
ind depends primarily on the pressure 
and composition of the gas 

{, is hydrates were dis« overed as ear 
ly as 1810 but Hammerschmidt did 
the pioneer work on natural gas sys 
He and other investigators found 
that a methane hydrate was the easiest 
with the difficulty of forma 


increase in 


tems 


to form 
increasing with an 
weight a normal 
best. is difficult 


tion 
molecular butane 
hydrate, at 
ind hold 


these 


to form 


stable only 


research in the held 


Simee hydrates are 
it hi h pressures 
has been hindered and only partial in 
formation is available about many 
phases of their characteristics. In addi 
their 
the physical characteristics of the sys 
means that laboratory data 


field. It 


what 


formation is influenced by 


tion 
tem whicl 
do not always apply in the 
however. 


has been determined 


compounds form hvdrates and those 


that 
of these data for pure gases do 


factors influence this formation 
Vans 
not apply to natural gas. however. due 
to its Varying composition 

iven gas though the tempera 
which 
function of pressure 
on work of Katz et al 
to predict the 
tion, for a given pressure 
shows a slightly higher hvdrate point 
data but the small 
makes it ideal 
design and operation ol 


ture at hydrates appear is a 


based 


us d 


Figure 4 

may be 
temperature of forma 
This curve 
other 


th in sore 


safety factor involved 
for use in the 
field equipment. Other data by Katz. 
for example that the hvdrate 
point for 0.6 to 0.7 specif 
about 3-8° F. below that shown 


the ease 


show 
gravity 
is Is 


However with which hydrates 


form depends also on such physical 
turbu- 
lence, the presence of liquid water and 


factors as the degree of gas 
the construction details of the system 
( onsequently no general correlation 
all sys- 
though has been 


will give reliable results for 


tems. This curve 

found safe to use for the majority of 

cases. 
Hammerschmidt™ has developed an 


equation 


A plot of Equation (5) on Figure 4 
would give a curve substantially paral- 
lel to that shown and predict tempera- 
tures about 5-7° F. lower. It would 
correspond roughly to the data shown 
by Katz for a 0.6 to 0.7 specific grav 
Various field checks 
have shown Equation (5) to be reason 
ably accurate in most instances. Figure 


only for the 


ity natural gas 


1 is preferred. however 
reason that it gives more conservative 


and use of the values shown 


lead to hydrate free 


results 
will normally 
operation in the field 

The presence of liquid water in the 
lines accelerates the formation of hy- 
drates in sufficient quantity to form a 
plug. This has led most operators to 
feel that the elimination of this liquid 
is the first step in minimizing freezing 
When this water is present the hydrates 
may form rapidly in large quantities. 
These hydrates then serve as a collec- 
This 


contention about liquid water is con 


tion point for future buildup 


tinually transmission sys 


tems when line plugging 


proven in 
is eliminated 
by the use of an efficient free water 
knockout. Such a knockout alone will 
not replace a dehydrator but often 
eliminates serious plugging when the 
system is operating at or near the hy- 
drate point 

It is not the 
hvdrates will 
ence of substantial quantities of liquid 


case. The 


intention to infer that 


form only in the pres- 


water, for such is not the 
water simply serves to consolidate 
these hydrates at a temperature where 
the unconsolidated solid might not 
These hydrates 


cause serious trouble 


can travel long distances but usually 


hang up eventually in a regulator or 
meter run. Even if no complete plug- 
ving occurs it decreases the gas flow 
and interferes with metering. The ice 
often gradually builds up on a regu- 
plug ring of the 


intervals 


lator and eventual 


valve occurs at regular 

These pressure regulators provide a 
source of trouble because of the tem- 
peratures drop accompanying expan- 
Many operators combat this by 


installing a choke either in or adjacent 


Petr 
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to a line heater. This method may be 
very satisfactory providing that the 
heat requirement to prevent hydrates 
is not too great. for the heat transfer 
through a valve body is limited. Where 
large pressure drops must be taken it 
is best to take it in increments with a 
heat supply for each. When a dia- 
phragm motor valve is used it is cus- 
tomary to use a steam tracer or a 
jacketed valve 

Even with heating it is important to 
keep the vas veloc ity high and provide 
1 valve with a constant cross-section 
and straight through flow. With many 
valves hydrates can build up under 
the seat ring and eventually plug the 
valve 

Once hydrates form they may be re- 
moved by external heating. lowering 
the line pressure or by the injection of 
inhibitors such as alcohol. In any 
event the process is time consuming 
and expensive. Inhibitors, such as al- 
cohol. may be used to prevent hydrates 
but the use of this method, as com 
pared to dehydration, is open to ques 
tion in most instances. The exception 
is the use of glycol injection in con 
junction with low temperature separa 
tion (see Part V). 


Pipe Line Heaters 


Even with the improvement of de 
hydration equipment. line heaters still 
play an important role particularly in 
gathering systems. When such heaters 
are deemed advisable the problem 
arises as to how far such heat will 
carry and or the temperature neces 
sary to carry the gas a given distance 
Reid has deveioped an equation to 
predict these values. His proposed 


equation ts 


7 DUI 


4 


The specific heat of various gravity 
gases may be obtained from data cor- 
related by Laurence and Reid.** No 
general correlation for the prediction 
of U is available although scattered 
data show it to have a value of about 
2.0. Reid obtained data on 4 to 14-inch 
pipe, buried 30 inches deep. at gas 
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Figure 4. Prediction Of Hydrate Formation Temperature at a Given Pressure 


pressures ranging from 900-1100 psig 
His values varied from 1.85 to 2.35 
All data point to the fact that the heat 
transfer is some function of the soil 
composition. However. these values are 
indicative of the range of values to be 


expe ‘ ted 
Summary 


All methods of dehydration. regard 
less of the exact mechanism, are mere 
ly a means of increasing the forces 
which cause water to condense while 
decreasing the tendency to revaporize. 
It is not the absolute but the relative 
value of these forces that is of the 
utmost importance to cause the con- 
densing forces to be predominate, i.e., 
reduce the value of y in Equations (1) 
and (2). In each of the four methods 
the means of accomplishing this has 
been discussed. 

End of Part 1. Part I will appear 


in an early issue. 
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Socony-Vacuum 


MH FIRST Airlift TCC 
was put on stream in Octo- 
ber, 1950, at the Beaumont, 

Texas, refinery of Magnolia Petroleum 
Company. By early 1952 13 additional 
units had been placed on stream and 
construction has been started or au- 
thorized for 21] additional units. The 
total cracking capacity of these 35 
Airlift TCC units, now in operation or 
approved to date, amounts to more 
than 400,000 barrels daily. This new- 
type TCC unit was developed and is 
licensed solely by Socony-Vacuum Oil 
Company, Inc. 

The new Airlift TCC unit offers 
many improvements over the bucket- 
elevator type TCC unit while retaining 
all the important advantages associ- 
ated with the older unit; high 
liquid recovery, high cracking effi- 
ciency, high equilibrium catalyst ac- 
tivity and high ratios of gasoline to 
gas and to coke. A simplified diagram 
of the new unit is shown in Figure 1. 

The new unit differs from its pred- 
ecessor in three major respects. 

@ The Airlift TCC unit employs a 


unit 


> o 
€ -F-. 


Wide Range of Feed Stocks 
Possible with Airlift TCC 


Yields of motor gasoline on once-through opera- 


oil at same carbon factor 


A. SCHRAISHUHN 


Research and Development Department 
Laboratories, Paulsboro, N. J 


+ 
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level in the system which must be con- 
trolled. These features contribute 
greatly to operating simplicity. 

@ The catalyst circulation rate has 
been increased to permit a major sim- 
plification of the kiln by elimination 
of multiple-stage regeneration with all 
of its attendant internal equipment. 
The new kiln employs split-flow of the 
regeneration air and has only one set 
of cooling coils. 

The higher catalyst-to-oil ratio also 
permits operation at higher conversion 
levels. At the same time, it should be 
noted that the catalyst-to-oil ratio is 
kept as low as possible consistent with 
the foregoing requirements, since fur- 
ther increases in catalyst circulation 
cause the undesirable results of more 
catalyst attrition, higher utility and 
investment requirements, higher coke 
production and lower liquid recovery 
without providing compensating ad- 
vantages. 


Fifteen thousond-barrel-daily TCC Airlift installation at Trenton, Mich 


Reactor and Kiln Capacities 

Airlift TCC units have been fully 
engineered which have reactor charge 
capacities ranging from 1500 to 25,000 
barrels daily. Kiln carbon-burning ca- 
pacities range from 1100 to 12,500 
pounds per hour. A unit of essentially 
any other capacity can be designed 
for a specific installation if one of the 
units already engineered is not of 
proper size. Units in the smaller sizes, 
namely 1500 to 6000-barrel-daily ca- 
pacity, are available as “package” or 
prefabricated units. The “package- 
type” TCC unit makes catalytic crack- 
ing available to the small refinery 
with an investment cost per barrel in 
line with that for the larger units. 


Operating Variables 
Although each TCC unit is gener- 
ally designed to charge a specific feed 
stock and to produce specific products, 
any given unit has considerable flexi- 


TABLE 1—Properties of TCC Charge Stocks 
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: : Tibe- | 

pneumatic lift to elevate the catalyst Mid- Mid- Scurry Petroles | Iranian 

h : f the r Th ae : sal Continent Continent Mirando County Slaughter (Colom bea) Mixture 
to the top of the unit. 1 commercia = Wide Cut Heavy Wide Cat Wide Cut W. Texas | Wide Cat | Wide Cut 
Airlift TC units in operation are STOCK Gas Ol Gas Od Gas Ov Gas Ou Gas Ov Gas Ot} | Gas Ov 
showing low catalyst attrition rates in Cut on Crude, Percent \ 44.5-89.5 | 59.7-89.5 | 4.5-94.8 | 62.4-92.8 | 34.0-83.0 | 37.0-80.0 | 30.8-80.9 
line with those predicted from the Properties: 
~necteeemsal tif, The ail . Gravity, °API 29.6 26.8 214 28.5 26.2 30.7 30.5 
ex perime ntal lift. The operating units Beamon Nussber 7.0 7.4 75 12.0 123 5.6 10.4 
are showing bead catalvst make-up Aniline Point, °F 178 187 132 183 156 191 168 

, 2 : . 9 Pour Point, °F 85 90 30 % 80 85 75 
requirements ranging from 0.2 to 0.4 Sulfur, Percent Wt 041 0.58 0.17 0.37 234 0.75 1.28 

Conradson Carbon, Percent Wt 0.13 0.23 0.12 0.20 0.28 0.29 0.0% 
pounds per barrel of charge. Viscosity, KV @ 100° F 159 381 148 193 133 181 
@ The reactor has been superim- Viscosity, KV @ 210° F._. ; 3.35 5.52 3.71 3.08 3.30 
posed above the kiln; therefore, the IBP 478 600 400 450 525 444 450 
. 10 percent Vol 568 640 482 5a 572 § 

catalyst is elevated only once for each 50 Percent Vol 712 790 13 3 po 7 oat 
. te evele 7 . H ; 90 Percent Vol 912 990 853 920 G46 931 wYK 
complete cycle through the unit. With be Val 950 1010 «90 060) 980 92 | 932 






this design there is only one catalyst 
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TABLE 2—Typical TCC Yields from Various Charge Stocks 


Type of Operation: once-through. Catalyst: 31 Al Beads 
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Properties of Products from TCC Cracking Various Charge Stocks 
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TABLE 4 


Effects of increasing Coke Production on Product Yields 
Type of Operation: once-through. Catalyst: 31 Al Beads) 
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conventional 
method, such as. distillation, solvent 
deasphalting, or coking. A method 
used for TCC installations 
most in 


be prepared by any 


commonly 
(and 
many cases) is to preheat the reduced 
crude from the straight run unit to 
about 825° F. flash it in a tar 
separator 1). The tar 
separator directly to 
the TCC reactor feed. The 
tar separator bottoms are flashed with 


which is economical 


and 
(see Figure 
overhead foes 
as vapor 
out additional heat in a vacuum flash 
unit. and the oveghead vapor is con- 
njected into the 
An alter- 
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PCC reactor as liquid feed 
nate method. of 
the entire reduced crude to a vacuum 
unit, but this 
densation and reheating of 
TCC feed as compared with condens- 
ing and reheating only a part of the 
feed in the first scheme. Other types 
of fee d preparation systems can em- 
ploy visbreaking or coking. The TCC 
unit also provides flexibility by per- 


method requires con- 


the entire 


mitting the charging of whole crude 
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straight-run gasoline is processed 
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, constant carbon yield. The only 


Wr 


through the TCC reactor along with 


the gas oil. 


TCC Yields 

Typical yields which can be ob 
tained by once-through cracking of 
the charge stocks described above are 
shown in Table 2. All of the yields 
are for concurrent flow over equilib- 
rium 31 activity index bead catalyst at 
1.7 catalyst-to-oil ratio, about 880° F. 
average reactor temperature and at a 
proc 
variable which was adjusted to 
compensate for the different  coke- 
forming characteristics of the various 


ess 


stocks was space velocity. 


The once-through yield of 10-RVP 
motor gasoline for this type of opera- 
tion ranges from 46.0 percent volume 
for Mirando gas oil 37.1 percent 
volume for Slaughter gas oil. Process 


to 


ing the gas oil above light fuel oil, as 
compared with the gas oil above kero- 
sine, from Mid-Continent pro 
duces about 1.4 percent volume lower 
vield of 10-RVP motor gasoline at the 
carbon yield. The yield of gaso- 


crude 


same 


PART 5 


Effect of Temperature Severity on Product Yields 
(Type of Operation: once-through. Catalyst: 31 Al Beads) 
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high-sulfur Slaughter gas oil. If in- 
hibitor is used the quantity added is 
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1000 barrels. Sulfur the 
TCC gasoline are usually about 6 to 
8 percent of the sulfur content of the 
charge stock. The octane ratings of the 
10 RVP TCC gasolines from 
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96.5 to iso 05 ce TEL F-1 with 
TEL. The addition of alkylate or 
catalytic polymer to the TCC gasoline 
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The TCC distillate fuel oil, above a 
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Effect of Recycle Cracking on Product Yields 
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for naphthenic stocks and a pour point 
in the range of 10 to 15° F. for par- 
affinic stocks. Cetane for 
these base stocks vary from about 50 
for the Mid-Continent wide-cut gas oil 
to 25 for the Mirando gas oil. TCC 
processing stocks free of No. 2 fuel 
oil produce distillate fuel oils with 
than those ob- 
tained from wide-cut gas oils. For ex- 
ample, the No. 2 fuel oil from a Mid- 
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cetane numbers lower 


Continent heavy gas oil has a 
number 17 points lower than the fuel 
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content of the TCC light fuel oil is 
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Effect of Cracking Temperature 
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in Table 5. These yields are 
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creased to coke 
vield. The net result of increasing the 


maintain the same 


temperature from 860 to 925° F. in 


is a loss in 10-RVP TCC 
gasoline (43.2 to 41.0 percent 
light fuel oil, and liquid re- 
increase in dry 
and unsaturates. In the 
in tempera- 


this manner 
motor 
volume }. 
covery : and an gas, 
total butanes. 
TCC process an 


ture, with all other 


increase 
factors 
octane number 


remaining 
increases the 
catalytic gasoline. Thus the 


constant, 
of the 

leaded research octane number of the 
rc 
the temperature change noted above 
The yield of total 10-RVP 
including either alkylate or 
polymer, is essentially constant over 


gasoline increases 1.7 points for 


gasoline 
catalytic 
since the incre 


the temperature range 


mental gain in butylene and propylene 
due to the higher temperature is suffi- 
alkylate or 
polymer to just about offset the loss 


in TCE 


cient when converted to 


Effect of Recycle Cracking 
on Product Yields 

In cases where charge stock availa 
bility is limited, recycling of catalytic 
gas oil is frequently practiced to meet 
gasoline production. Recvcle opera- 
tions are advantageous in TCC opera- 
tions because the TCC recycle stocks 
are relatively refractory than 
many recycle stocks. Hence, high gaso- 
vields are obtained from TCC 
recycle processing. In general, the 
preferred stock is catalytic 


less 
line 
recvcle 
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Figure | 


heavy fuel oil since it is the lowest 
value liquid product. If the quantity 
of heavy fuel oil is insufficient to fill 
a unit to capacity, or to meet a speci hn 
product distribution, then the cata 
light fuel oil is included in the 
stream. The effect of recycling 
heavy and wide-cut catalytic fuel oils 
on the products from processing the 
Mid-Continent wide-cut gas oil is pre- 
sented in Table 6. The operating vari 
held constant in 
with the exception of space 
which is adjusted as recycle to fresh 
feed ratio is changed to keep the coke 
total 


lytic 
recvcle 


ables were all cases 


velocity. 


production (weight percent of 
feed) constant. 

Recycling a 600 to 800° F. catalytic 
fuel oil to the extent of 0.3 
fresh feed results in an 


increase in conversion level from 55.5 


heavy 
recycle to | 


percent to 65.2 percent and increases 
the vield of 10-RVP TCC gasoline 
from 42.4 to 48.7 percent volume. 
The octane quality of the gasoline re- 
mains about the same. The change in 
vields when recycling a 400 to 800° F. 
fraction is similar to that for recycling 
a heavy gas oil, except that the gain 
in yields is at the both 
heavy and light fuel oils. The opera- 
tion at a recycle to fresh feed ratio of 
1.5 shows a 10-RVP TCC gasoline 
vield of 63.6 percent volume at a con- 
version level of 93 percent. This yield 
of gasoline can be increased to 73.5 
percent volume if catalytic polymer is 
included or to 79.1 percent volume if 


expense of 
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Airlift TCC Catalytic Cracking Process 


alkylate is included. As the amount of 
recycling is increased, a slight rise in 
average reactor temperature occurs at 
the same oil and catalyst inlet tem- 
peratures. This increase in average re 
actor temperature small 
increase in octane quality of the 


results in a 
gasoline 


Selection of Optimum Process 
Conditions 

lhe effects of the individual process 
variables have been discussed in the 
preceding paragraphs primarily with 
respect to gasoline yield. The selection 
of a set of process conditions for a 
specific installation requires study of 
a number of cases selected to fit in 
with the existing processing facilities 
and the desired product distribution 
and quality. The cost of each opera- 
tion (feed preparation, cracking, fuel 
blending, and light ends recovery) 
and the product revenue from each 
must be evaluated in order to 
select the optimum processing scheme. 


case 


Yields from Commercial 
Airlift: Units 

All the data presented up to this 
point are representative of commercial 
operation but are based on pilot plant 
information, which, as noted later, 
checks commercial operations closely. 
Typical yields from five Airlift units, 
each designed for a charge rate of 
15,000 barrels daily and a carbon 
burnoff of 7500 pounds per hour are 
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Yields from Commercial Airlift TCC Units 
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A characteristic of the TCC 
which has marked commercial signifi- 
cance is the high liquid recoveries (C, 
and heavier) that are obtained. It will 
be seen in Table 7 that the commercial 
, and heavier) are 


process 
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ployed. Thus, the charge to the first 
pass should be as aromatic or naph- 
thenic as possible; moreover. the first 
must be re- 


150° | 


sere ond 


fraction 
the 325- 
fraction to the 
By applying this technique to a Cali 
fornia (naphthenic) gas oil, a 7-RVP 
base stock vield of 19.6 percent vol- 
100 and 
1.6 


pass aviation 


moved and only 


charged pass 


having an F-3 
an F-4 blending index of 


ce TEI 


rating of 
1609 with 
shown 


ume 


Was produc ed. as 


Note 


See next page for Tal 


TABLE 9 


Table 10. Up to 30.8 percent volume 
of this product can be blended with 
alkylate to make grade 115/145 avia- 
tion The pentane 
duced from the process requires re- 
fractionation to prepare a high-purity 
isopentane for the grade 
115/145 aviation gé In addi- 
tion to this high quality aviation base 
stock, 23.3 percent volume of a 300 
F. end gasoline fraction for 
motor blending is produced 
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The preceding part of this paper 
has described the effects of operating 
variables and types of charge stock on 
TCC yields. In order to illustrate the 
effect of TCC cracking on over-all re- 
finery vields, five TC 
schemes were developed for a typical 
30.000 barrels 
Mid-Continent 
are 


processing 


processing 
API 


schemes 


refinery 
daily of 38.5 
‘ rude The se 
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Cases 1 to 4 involving catalytic re- 

forming since only mild reforming of 

the straight-run naphtha occurs in the 
TCC unit. However, the high ratio of 

catalytic cracking to crude results in 

a high yield of good quality gasoline. 

A summary of the refinery yields for 

these five cases is shown in Table 11. 

The liquid recoveries, with excess 

C,’s and C,’s included as LPG, range 

from 99.1 to 100.6 percent volume for 

the various schemes The kerosine 

vield was maintained constant at 10 

refinery com percent volume except in Case 5. The 

‘ ‘ crude topping — yields of other major products varied 

through os No. 2 fuel oil, as follows 

PCC feed preparation by tar separa Case |, a refinery gasoline yield of 
tion and vacuum flashing, TCC crack 55.2 percent volume is obtained for 
ng. visbreaking the vacuum tar, cata once-through TCC processing the wide 
lytic reforming the heavy naphtha cut gas oil in a 15.000-barrel-daily unit 
ind catalytic polymerization. A 10 with a carbon-burning capacity of 
RVP vield of 95.5 percent volume at 7500 pounds per hour. This gasoline 
95 leaded F-1 octane number was requires only 1.1 cc TEL per gallon to 
issumed for catalytic reforming. In meet the refinery octane number speci 
Case 4, cokir s substituted for vis fication of 89.8. The No. 2 and re 
breakir o minimize the yield of re sidual fuel oil vields are 14.0 and 15.8 
dual fuel. The principal refinery 

ire LO-RVP motor gasoline 

n } 


re imber (70 percent regu 


percent volume, respectively 
Case 2, with a 10.000-barrel-daily 


TCC unit for once-through processing 
octane number and 
the | 


emium rade of OF o« 
id contents not 

per gallon), here 

ind residual fuel 


in operation pro 


veavy gas oil. gives a gasoline vield 
of 43.5 percent volume with a lead 
requirement of 1.9 ex TEL per gallon 
The high lead requirement for this 
case is due to the lower percentage of 
The ayy wage “a catalytic gasoline in the refinery prod 

uct. The No. 2 and residual fuel oil 


ws of srocessing in 
I rt | - vields for this case are 26.0 and 17.4 
m } " cheme 
+ * pereent volume respectively 


nd catalytic pol 
ind weg dren, , In Case 3. the catalytic gas oil is 


The product pro 
oline. No. 2 fuel 
| Thi ivpe of 


processed with a reevele to fresh feed 


hat restricted with 


vel compared with 
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ratio of 0.50 in a 15,000-barrel-daily 
unit. Recycle cracking increases the 
refinery gasoline to 49.9 percent vol- 
ume (1.3 ce TEL per gallon). The 
vield of residual fuel oil is decreased 
to 9.3 percent volume while the yield 
of No. 2 fuel oil increases to 27.1 
percent volume 

In Case 4, a coking unit is substi- 
tuted for the visbreaker and an 800 
F. end point coker gas oil is processed 
in the TCC unit in place of some cata- 
lytic gas oil recycle. In this case the 
residual fuel oil vield is reduced to 
1.9 percent volume on crude and the 
gasoline and No. 2 fuel oil vields are 
51.8 and 30.8 percent volume, respec 
tively. The refinery gasoline requires 
14 ce TEL per gallon to meet the 
octane rating of 89.9 

In Case 5. the vield of gasoline is 
60.3 percent volume on crude and has 
a lead requirement of 2.2 ce per gal 
lon. In this case it would not be pos 
sible to increase the octane quality of 
premium gasoline much above 94 be 
cause there is only one source of gaso 
line. catalytic polymer, above this 
octane level. In all the other cases the 
TCC gasoline. because it is separate 
from the light straight-run gasoline 
has a leaded (3 ce TEL) octane num 
ber of 98 to 99. The No. 2 and re 
sidual fuel oil vields for Case 5 are 
14.8 and 15.9 volume. respectively 
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N IMPROVED catalytic poly- 
merization process is being 

« licensed for the production of 
high quality gasoline from light ole- 
fins. The process was developed by 
the Research and Development Depart- 
ment of the Standard Oil Company of 
California in the early 30's, with the 
first commercial unit placed on stream 
in 1937. The results of extensive pilot 


vari- 


investigations of process 


unit 
ables plus thirteen vears of operating 
experience are reported in this paper 

Important features of the improved 
process are the use of fine-mesh quartz 
to minimize reactor volume, and the 
use of feed quench for temperature 
control. These features, added to those 
inherent in the use of the film type 
of catalyst such as simplicity of 
catalyst preparation, avoidance of me 
chanical deterioration, and ease of re- 
generation—result in a process claimed 
to have exceptionally low investment 
and operating costs 

An outstanding feature of the 
ess is the catalyst which is easily pre- 
pared in place in the reactor by soak 
ing fine crushed quartz with commer- 
cial phosphoric acid of 70-85 percent 
concentration, draining. The re- 


sidual thin film ot liquid phosphori 


proc 


and 


Improved Process Polymerizes 
Olefins for High-Quality Gasoline 


Polymerization of light olefins is aided by a phosphoric 
acid-on-quartz catalyst. The polymer 
is a 98-octane gasoline 


acid wetting the surface of the quartz 
is cone entrated to poly merizing 
contact with the hot feed 
Because of the high mechanical 
strength of the quartz, no difficulty is 
encountered with physical deteriora 
the catalyst. The accidental 


strength by 


tion of 


Figure 1. Schematic Flow Diagram for the Process 


introduction of excess water causes a 
temporary reduction in activity but 
results in no permanent damage to the 
catalyst 

The catalyst can be without 
difficulty over extreme ranges of tem- 
perature, pressure, water content and 


used 
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Figure 2. Value of Integral as Function of 
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Figure 3. Effect of Acid Concentration on Catalyst Activity 


passed through a limestone pac ked 


knockout drum to remove traces of en 


trained acid, and then to a stabilizer 


column 
Inspections ot a typical motor gaso 
from a feed con 


line polymer made 


taining mixed C.-C, olefins given 


helow 


are 


Effect of Process Variables on 
Rate of Reaction 

The rate of olefin polymerization 
over phosphoric acid on quartz is a 
function of pressure, temperature, feed 
composition, acid concentration, quartz 
The proe- 
wide ranges of 


and a full knowl- 


effect of each is necessary 


particle size and catalyst age 
ess is operable 
all these variables. 
edge of the 
in order to select the optimum operat- 


over 


ing conditions for any particular situa 
The effects of variables 
studied and the 


cussed below 


tion these 


were results are dis- 
For propene, n-butene or any mix- 
ture of the two, the dependence of ole- 
fin conversion on feed rate can be ex- 
pressed satisfactorily by the equation 


Equation (1) was obtained empiri 
cally by modifying a rate equation de 
rived by assuming a particular reaction 
The 


considerable and hence the final equa 


mechanism modifications were 
tion has no substantial theoretical sig 
nificance and must be considered to be 
merely an empirical representation ot 
the rate data. The reaction 
rate constant. k. is a of the 
temperature, composition of the feed, 


spec ifve 
function 


acid concentration and quartz particle 
size, and its value must be determined 
for each particular situation before 
to obtair 
explicit values of the conversion cor 


this equation can be used 
responding to a given feed rate. The 
effects of rale 
constant were determined and as a 
sult the known for a 
range of reaction conditions. 
its the 
Equation 1 was evaluated as a fune 
tion of conversion for several different 
are plotted in 


these variables on the 
re 
value is wide 
For con 
use, integral in 


venrence in 


values of B and the ~t 
Figure 2. Inclusion of isobutene in the 
feed the 
curve and Equation | is not valid for 
feeds containing isobutene. The effect 


alters space rate-conversion 


of isobutene on rate will be considered 


in more detail in a later section 


Effect of Acid Concentration 
The 


over phosphoric 


rate of olefin polymerization 
sensitive 
In 


general, it is desirable to operate with 


acid is a 
function of the acid concentration 


an acid containing less water than 
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Figure 4. Vapor Pressure of Phosphoric Acid 


ortho-phosphoric acid. Such acid com- 


positicns are complex equilibrium 


mixtures of ortho-. and meta- 
phosphoric acids with perhaps other 
molecular We prefer to ex- 


press the acid concentration in terms of 


pyro-, 
species 


the water content on a percent H PO, 


scale where 


On this scale. for example. 
phosphoric acid would be designated 
at 110 percent H,PO,. This is a con- 


in analysis. 


pyro- 


venient scale because it is 
customary to dilute an acid sample 
with water, hydrolyze to orthophos 
phoric acid and determine the quantity 
of orthophosphoric acid by titration 
The percent H,PO, as defined above is 
then obtained directly. The above defi- 
nition applies to systems containing 
only phosphoric acids and water 


The variation of the 
constant in Equation (1) 
concentration was determined over the 
region from 97 to 115 percent H,PO, 
and the results are shown in Figure 3. 
reaction rate 
with in- 


reaction rate 


with acid 


thereon the 
rapidly 
creasing concentration, especially in 
the region from 100 to 108 percent 
H PO, so that the control of this vari- 
able is very important to proper plant 
operation. Acid of any particular con- 
centration has an equilibrium vapor 
pressure of water; hence, it is neces- 
sary to introduce sufficient water into 
the reactor feed so that the partial 
pressure of water in the reactor is 
equal to the vapor pressure of the 
acid. The vapor pressures of several 
phosphoric acid compositions were de- 
termined in this laboratory and are 
shown in Figure 4. To achieve a given 


As shown 


constant increases 
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acid concentration in a reactor it is 
necessary to determine the vapor pres- 
sure of acid of that concentration at 
the operating temperature from Figure 
t and introduce the appropriate 
amount of water into the feed. This 
water is usually introduced as water of 
solubility by washing the feed at the 
appropriate temperature but may be 
introduced as liquid or as steam into 
a dried feed 

As far as catalyst 
cerned, it would be desirable to op- 
erate at as high an acid concentration 
as possible The effect of acid concen- 
of catalyst activity de- 
cline is not known, but 
there are qualitative indications that at 
very high acid concentrations the rate 
of decline increases. It is known that 
acid concentrations as high as 106 per- 
cent H.PO, give satisfactory catalyst 
life 


activily 1s con- 


tration on rate 
accurately 


Effect of Pressure 

The feed rate necessary to obtain a 
given conversion is directly propor- 
tional to the reactor pressure. This 
direct proportionality was demon- 
strated for propene polymerization 
over the pressure range 250 to 1800 
psig and operation of the process any 
where within this pressure range is en- 
tirely feasible. This dependence of 
feed rate on pressure appears in Equa- 
tion (1) in the value of the space rate. 
S. which, as defined, is a function of 
pressure. 

In order to obtain this increase in 
space rate with increased pressure, a 
constant acid concentration must be 
maintained. Therefore, if the pressure 
is increased, it is necessary to reduce 
the water content of the feed in order 
to hold a fixed partial pressure of 
water vapor in the reactor. When op- 
erating under conditions 
addition of water in excess of that con- 
tained in the feed is required, the re- 
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Figure 5. Effect of Temperature on Reaction Rate Constant for Propene 


Polymerization. 


duction in the water added to the feed 
is easily accomplished. Usually the 
water content of the feed is fixed by 
the solubility of water in the feed at 
the temperature of the water wash. In 
this case the increase in allowable feed 
rate resulting from increased pressure 
is in part offset by the decrease in 
allowable feed rate resulting from de- 
creased acid concentration. For opera- 
tion at higher pressures, feed driers 
can be installed but this is usually not 
justified economically. For most re- 
finery situations the minimum plant 
cost is realized at an operating pres 
sure in the region of 200 to 500 psig 


Effect of Temperature 

The effect of temperature on the rate 
studied 
and 
the results are shown in Figure 5 where 


of reaction of propene was 


over the region of 250 to 475° F. 


the reaction rate constant is plotted 
versus the reciprocal of the absolute 
temperature. This chart shows that the 
temperature coeff ic ient is not large and 
that the reaction rate approximately 
doubles with a temperature increase of 
70° F. In order to avoid an excessive 
rate of catalyst activity decline, opera- 
tion above 400° F. is generally not 
recommended. In the majority of 
cases, operation in the region from 
300 to 400° F. is optimum. 


Effect of Quartz Particle Size 

In a catalytic reaction of this kind. 
it is to be expected that the rate of 
reaction directly propor- 
tional to the area of exposed catalyst 
surface. The area of a given mass of 
non-porous spherical particles is di- 
recly proportional to the reciprocal of 
the diameter, and this relationship is 
approximately true for irregularly 
shaped particles reasonably uniform in 
size. Therefore, it would be expected 
that a plot of the reaction rate con- 
stant versus the reciprocal of the 


would be 





average particle diameter would be a 
Figure 6 shows that this 


a conside rable range 


straight line 
is the case over 


however pronounced 


of particle size 
deviations occur as the particles he 
ome very small. This deviation prob 
ibly results from the fact that the 
thickness of the icid film on the 
ippre ible with re 


size of the 


hecomes 


partie les 


nterstices so 


spect to the 
that the assumptions o re constancy 
of void volume and o 


ality bety 
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tion of the initial isobutene content 
ind that its effectiveness is greater at 
low concentrations 

The feed rate to achieve a given con- 
version mcreases with in reased mole 
in the feed but this 
rate is In Equation 


concentration in the 


fraction of olefin 
effect on 

1) the 
feed appears only in the value of the 


shrinkage factor B. The 


therefore. essentially first 


small 


olefin 


reaction 1s. 
order with 


respect to monomer 


Effect of Reaction 
Product Quality 
The character 
polymer product are little affec ted by 
Variation in reaction conditions within 
the normal operating region The o« 
of the motor polymer Is 


I artiables 


or properties of the 


tane number 


constant over the entire 


The boiling range of 


essentially 
operable region 
the polymer varies somewhat with re 
iction conditions but the changes are 
isually minor. Directionally 


and 


polymer 


increased 
result in a 
Variation of 


temperature pressure 


lower boiling 
the acid concentration over the 
from 100 to 108 percent does not ap 
preciably change the character of the 
polymer. Propene polymer is usually 
hi ther boiling 
ind the average 
the polymer decreases somewhat as the 


than is butene polymer 


molecular weight of 


italvst declines in activity 
Plant Design Considerations 
Feed Preparatior 
Light olefins for polymer plant feed 
stock ire 


irbor 


derived from hydro 
thermal 


usually 
cracking 
ind or catalyti« 
iseous products from the naphtha re 


processes 


and are produced a> 


wery system of the cracking plant 
With the 
tion of the 1 
often found advantageous 


idvent of increased utiliza 


orm illy vaseous hydro 
irbons it is 
installations to 


modern refinery 


fractionate and recover the 
nd butane the as 
sociated lighter hydrocarbons. In either 
plant feed stock 


remove 


propane 


fractions tree ol 


ise the polymer 


usually requires treatment to 


ilfur and nitrogen compounds. Sulfur 


Figure 6 (left). Ef 

fect of Quartz Par 

ticle Size on Catalyst 
Activity 


Figure 7 (right). Ef 
fect of Composition 
of A Propene-N-bu 
tene Fraction on Re 
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in the form of hydrogen sulfide and 
mercaptans must be removed in order 
to produce a polymer low in sulfur 
content. This is accomplished by wash- 
ing the feed stock with a solution of 
caustic. In the case of high hydrogen 
sulfide content, it may be economical 
to employ one of the regenerative-ty pe 
hydrogen sulfide removal 
followed by a caustic 
Ammonia or 


processes 
wash to remove 
mercaptans organic 
amines must be removed because they 
exert a potsoning effect on the catalyst 
their neutraliza 
phosphoric 


greatly in excess of 


tion capacity for acid, 
These compounds, being water soluble, 
are removed by a water wash. Because 
the catalyst activity is an inverse func 
tion of the water content of the feed, it 
is desirable to conduct the water wash 
at as low a temperature as possible 
and to avoid the entrainment of water 
in excess of the equilibrium concen 


tration 


Reactor De sign 


Polymerization reactors are of two 
tubular. The 


vessel 


types; chamber and 


chamber consists of a 
packed with catalyst and since it is 


exothermic 


ty pe 
essentially adiabatic the 
heat of reaction raises the temperature 
of the hydrocarbons to an extent de 
the enthalpy of the react 
The tubular type 
consists of a vertical bundle. the tubes 
of which are packed with catalyst with 
the shell 
medium which removes the heat of re- 
through the 


termined by 
ints and products 


side containing a cooling 


action by heat exchange 
wall 

Owing to a number of economic fac 
tors. among them being the alloy con 
struction involved, it has been found 
advantageous to use chamber type re 
actors in commercial installations 
Tubular type construction is inherently 
more complex The chamber type re 
actor consists simply of an alloy lined 
vessel with no internal members other 
than alloy spiders embedded in the 
quartz for distribution of quenching 
medium. A erid for the 
catalyst bed 


of graded quartz at the bottom of the 


supporting 
s eliminated by the use 
reactor vessel 

The kinetics of the polymerization 


reaction is influenced by temperature 
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pressure, catalyst activity and olefin 
composition. In order to select the 
operating conditions for optimum plant 
design it is necessary to take these 
factors and the operating conditions of 
the feed preparation and polymer re- 
covery sections into consideration. 

The temperature range of 300 to 
100° F. usually is the most favorable. 
Lower temperatures require excessive 
reactor volumes while higher tempera- 
tures reduce catalyst life 

Because reactor:volume is inversely 
proportional to pressure, an economic 
balance must be made to determine 
the optimum reactor pressure. Factors 
to be considered are equipment cost. 
on-stream 
factor 


operating cost and reactor 
time The 
(fraction of time on-stream) decreases 
with 


weight of 


reactor operating 


increasing because the 
catalyst in the 
the on-stream time and the 


pressure 
reactor de 
termines 
volume of catalyst required becomes 
smaller with increasing pressure. A 
reactor pressure of 200 to 500 psig is 
usually found to be the most favorable 
The minimum 
fixed by the operating pressure of the 
polymer stabilizer 

Catalyst activity is a function of the 
concentration of the phosphoric acid 
which in turn is fixed by the tempera- 
ture and the partial pressure of water 
in the 
ment the 


operating pressure ts 


reactor (neglecting for the mo 


decline in activity due to 
aging of the catalyst) both 
temperature and partial pressure of 
water vary through the reactor the 
phosphoric acid concentration must be 
calculated at a number of points in the 
reactor and an integrated catalyst ac- 
therefrom for use in 

The amount of water 
in the usually fixed by 
the solubility of in the feed at 
the temperature of the water washing 
operation. It is possible, of course, to 
dry the feed by chemical means and 
obtain a higher catalyst activity, but 
the installation and operating costs of 
the dryers usually outweigh the reduc- 


Because 


tivity obtained 
sizing the reactor 
reactor feed is 


water 


tion in reactor size thus gained. 

Catalyst activity is also a function of 
the size of the quartz carrier as shown 
in Figure 6. Early commercial installa- 
tions utilized 10 to 20-mesh quartz, 
whereas current design practice calls 
for the use of 28 to 35-mesh quartz. 
This change results in almost two-fold 
increase in catalyst activity, permitting 
reduction in reactor volume to half 
that formerly used. 

The composition of the olefins in 
the feed stock has a marked effect on 
the reaction rate. Reactor size for a 
given overall conversion is determined 
by the rate equation using a rate con- 
stant fixed by the composition of the 
olefins. Feed stocks usually contain 
olefins in amounts such that if they 
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Figure 8. Effect of Iso 
butene on Reaction 
Rate. 
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were allowed to react adiabatically to 
90 percent conversion the temperature 
rise would be considerably in excess 
of the desired 100° F. The tempera- 
ture rise can be limited to the desired 
range by one of three methods: 1) a 
portion of the stabilizer overhead 
product which is low in olefins can be 
recycled to the reactor feed in order to 
reduce the olefin content so that the 
temperature rise through the reactor is 
limited to 100° F. This method has the 
disadvantage that both the 
and stabilizer must be made 
thus increasing the operating expense 
stream 


reactor 
larger. 
because of the large recycle 
required; 2) the amount of stabilizer 
recycle can be reduced significantly by 
using it as a liquid quench at suitable 
levels in the reactor, in a number of 
beds each of is limited to the 
desired temperature rise; 3) a further 


which 


economy in equipment size and oper 
ating cost can be achieved by use of 
the cold feed itself as the quenching 
medium. Thus. the incremental equip 
ment and operating costs for recycling 
stock from the stabilizer can be elimi- 
nated. The quench is distributed at the 
various levels in the reactor by spiders 
embedded in the quartz 


Catalyst Preparation and Regeneration 

The reactor is packed with 28 to 35 
mesh quartz using graded quartz at the 
bottom of the vessel to provide support 
for the main catalyst mass. The cata 
lyst is activated initially simply by 
pumping the reactor full of 75 percent 
phosphoric acid, draining the acid 
back to storage and activating the cata- 
lyst by passing hot feed through the 
reactor. The feed-reaction mix ex- 
changer is manifolded for use as a 
steam heater during the startup period. 
As the film of phosphoric acid on the 
quartz becomes concentrated it acquires 
polymerization activity. During the 
first few days of operation with fresh 
catalyst, approximately 40 percent of 
the acid initially retained in the quartz 
drains to the bottom of the reactor. 
This acid is withdrawn to storage as it 
accumulates. 
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A small knockout drum packed 
with 34-inch lump limestone is used to 
remove any traces of entrained acid in 
the reactor effluent. The limestone 
which neutralizes the phosphoric acid 
has been found to have a life in excess 
of one year. Corrosion problems in the 
use of acid have been 
solved by the use of commercially 
available stainless steels in the reactor 


phosphoric 


section. 

When the catalyst activity 
clined to the point where regeneration 
is required, the reactor is taken off 
stream and the activity restored by the 
following steps. Approximate time for 
each step is shown: 


has de 


1) Release pressure and 
reactor 
Fill with cold water 
drair 


twice 


Sey 
Pressure with s 
120 i draining 

te atmos 

to evapo 

e conden 

hot quartz 

Evacuate t 4 psia t 

complete the evaporation 
t condensate 

Fill with 75 percent 
HPO, 

8) Drain acid back t 

9) Returr 


storage 
react t service 


24 hours 


An attractive feature of the process is 
the ease with which the catalyst can be 
regenerated with regular operating 
personnel. 


Conclusion 

Important features of the improved 
process are the use of fine mesh quartz 
to minimize reactor volumes and use 
of feed quench for temperature con- 
trol. These features, added to those in- 
herent in use of the film type of cata- 
lyst such as simplicity of catalyst 
preparation, avoidance of mechanical 
deterioration and ease of regeneration, 
result in a process having exceptionally 
low investment and operating costs. 
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Centralizing 
Sample Line 
utlets 





Detlector Shield 


tor Fog Nozzle 


pte TICE oil fire fighting 
} t is erved that to 


Note: The standard fog nozzle 
(1) has an adjustable deflector 
(2) and an annular groove (3) 
at the front 


The novel deflector (4), made 

of thick sheet metal, is clamped 
or welded to the nozzle by bend- 
ing the rear part thereof into the 
groove as shownat 5. 














Shutdown Device for Minimum Heater flow 


Flow 
Recorder 


Temperature 
Recorder 
Controller 


Normal Pressure - |7 psig 


v4 
Air Supply ! * 
_—_—_—_—_ ai 
By-Pass 


1/4" Reducing Regulators 


Fuel Gas To Heater 


W HEN oil flow through direct fired 

heaters stops abruptly excessively 
high and 
created within the oil tubes unless the 
fire is cut out of the fire box immedi- 
The hazard of rupturing tubes 
and thereby starting serious oil fire is 


pressures temperatures are 


ately 


greatly increased under these condi- 


tions. An 
shut-down 


automatic minimum flow 


device has been made to 


protect these heater tubes from such 


occurrence 
The hook-up is as 


attached drawing 


shown on the 
The original instal- 
lation on the heaters consisted of a 
recording 


fuel 


rec order 


discharge oil temperature 
the 


flow 


controller operating heater 


gas regulator and a 
measuring oil flow through the heater 


With 


was necessary to buy only a 14-inch 


these instruments in place, it 
three-way, diaphragm-operated, direct 


acting valve, two 1,-inch reducing 


regulators, and an on-off control unit 
for the flow recorder to make the auto 
The 
placed in the 
the 
and the 


matic shut-down _ installation 


three-way valve was 


controlled air line between tem 


perature rec order controller 


fuel gas regulator. The two reducing 


regulators were connected in reverse 





Maintenance and Operation 
Ideas 
Are Worth Money. 
Send your HOW TO DO IT sug- 
gestions with photos or sketches 


to Editor, Petroleum Refiner, 
Box 2608, Houston, Texas. 
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rmpany 


Air Supply 


- 
. 1/4" Gate Valve 


1/4" Three-Way Valve 


sel Gas Regulator 


and in parallel on the contolled ait 
recorder and 


The 


off control unit was then installed in 


line between the flow 


three-way valve diaphragm on- 


the flow recorder instrument. 


In use, the index pointer on the flow 
point slightly 
below normal recorded flow. As long 
flow full 
instrument al pressure is 
transmitted by the 
the three-way diaphragm valve, allow- 
Controlled ait 
flow from the temperature controller 
to the fuel 
not interrupted. When oil flow stops, 


recorder was set at a 


as the oil remains normal. 
supply 
flow recorder to 


ing it to stand open 


gas regulator is therefore 


the indicator pen on the flow recorder 


drops below the index pointer and 


trips the flapper away from the nozzle 
which bleeds the air pressure from the 
three-way di 


line supplying — the 


aphragm valve. The two !,-inch re 


ducing regulators (installed in’ re 


verse) are set to open to the atmos 


pheric when line pressure drops to 


10 psig 

This provides additional means for 
the 
line between the flow recorder and the 


venting controlled air from the 
three-way valve to atmosphere. As the 
controlled air 
the valve closes 
off the controlled air flow the 
temperature controller to the fuel gas 
bottom 
port in the three-way valve is opened 
vents alr the 
this valve and the fuel 
The 


then closes and fire is extinguished in 


pressure drops below 
10 psig.. three-way 
from 


regulator Simultanteously a 


and from line between 


gas regulator 
regulator 


diaphragm. fuel gas 


the fire box. If the oil flow is re-estab- 
lished to normal in a short time. the 
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flapper again covers the nozzle and 
allows controlled air to flow toward 
the three-way valve. This air pressure 
would open the three way valve and 
consequently the fuel gas regulator if 
allowed to build up. Since it is desira- 
ble that the heaters not be fired up until 
the operator so desires, the air pressure 
is bled to the atmosphere from this 
line through the two reducing regula- 
Caution must be taken to 
vide sufficient bleed off capacity to 
prevent build up to 10 psig. Should 
the re- 
and 


pass 


tors. pro- 


the pressure reach 10 psig., 
regulators would close 
normal controlled air to 
the to the three- 
valve. Two '4-inch reducing reg- 
the 
at the plant where this device was in- 


ducing 
allow 
from flow recorder 
way 
used on installation 


ulators are 


stigated. In order to place the shut 
down device back in operation after 
normal oil flow is resumed, the plug 
the fuel 
regulator and the one on the by-pass 
this 
closed position. The two 


valve downstream of 


pas 


around regulator must be in a 
'4-inch gate 
valves downstream of the '4-inch re 
ducing regulators are manually closed 
by the 


trolled air pressure to build up again 


operator. This permits con 
and open the three way valve. This 
allows the controlled air to flow to the 
fuel gas regulator. The plug valve 
downstream of the regulator is opened 
and the heaters lighted. Normal serv 
ice is thus established. 

When it 
duce the oil flow to a heater by stop- 
the this 
service, the automatic shut down mech 
taken 
to prevent completely cutting off the 


becomes necessary to re- 


ping one of two pumps in 


anism must be out of service 
fuel gas supply to the heater. This may 
be accomplished by opening the by 
pass between the air supply and con- 
trolled air 


instrument, 


recorder 
the 


lines on the flow 
thereby maintaining 
three-way valve in open position 
wt ° 1. {llexson 
Shell Oil Company 
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“Deflector Shield For Fog Nozzle” on 
the preceding page, this item, and 
“Liquid Level Gauge From Salvaged 
Parts” on the following page are prize 
winning “Operation Kinks” trom the Pan 
handle Plains Regional Meeting of 
NGAA, Amarillo, Texas, November 20, 
1951 
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How To Do It- 


Insulating Spirally 
Traced Lines 


found 


wool 


p int engineers have 
blanket-ty pe 
ich troublesome 


mineral 
installation 
insulation of asphalt 
lines heated by spirally wrapped 
lo insulate the spirally 
sketch 
mineral 
shaped to fit over the 
The edges of 
laced together 


tracers 
each section 
lanket-ty pe wool insula 


is roughly 


ilt pip ind tracer 


aly it ized Vite 
seams located 
e pipe. Expo 


ite -| ivy 


Permanent Gravity Station 


| REAKAGI 
lindet 
iscomete: 

the imnstallati 

a permanent ger: 

ty station, as si 
the illustrat 


ead lines from five 





round Level 


if — 


Line 


p>, Liquid Level 


———, pipe perforated to 


permut free 
movement of liquid 


discarded 











Liquid Level Gauge 
From Salvaged Parts 


mlm! 


dicator in an 


level in 


PROVIDE a 


underground 


liquid 
sump. 
a gauge was fabricated from salvaged 
parts as sketch. An 
eight-inch pipe. perforated to allow 
free movement of the sump liquid, was 
bottom of the sump 
and welded into position by means of 
Alignment of the 
gauge rod is provided through a blind 


shown in the 


inserted to the 
a flange and pad 


flange in which a hole has been cut 
The gauge rod sleeve is provided by 
splitting a two-inch pipe down to the 
threaded nipple. which is screwed into 
a collar on the blind flange. With a 
ball float attached to the gauge rod. 
the remaining problem was to provide 
an adequate seal. This seal was ac- 
complished through the utilization of 
a discarded motor valve packing gland 

H.O. True 

Phillips Petroleum Company 

Crane, Texas 
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Figure 1. Chart of Problem and How Remedied. See text 


How to Cure Pulsation Problems 
In Centrifugal Blowers 


WHEN A centrifugal blower is 
used in the capacity range for 
which it was designed, pulsa- 
tion is seldom a problem. 
There are, however, certain 
applications of blowers— 
where it is necessary to keep 
the blower running during 
periods of very small demand. 
In the case of certain heating 
processes these “turn-down” 
or “weekend holding” periods 
may call for as little as 10 or 
20 percent of rated volume 
output of the blower. In such 
cases, surging can set up a 
pulsation which may disturb 
the process and cause over- 
heating and consequent dam- 
age. 


ULSATION in centrifugal 
| blowers can be prevented 

and corrected—— if under- 
stands the mechanics of pulsation and 
the characteristics of a centrifugal 
blower. The pressure-vs.-delivery 
curves in the accompanying 
sketch are typical of all centrifugal 
blowers, the upper curve being of a 


one 


shown 


well designed blower. and the lower 
curve of a not-so-well designed blower 
Note that in both cases the pressure 
attains a maximum high point at some 
relatively low rate of air output, the 
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ompan\ 


curve rising at air delivery rates be 
low this critical value and descending 
at rates above this critical value. 

If the demand on a blower is de- 
creased in volume from a normal op 
another normal 
the 


pressure at 


erating point, 4, to 
point, B, 


point, 


above maxi- 
mum-pressure the 


the blower merely rises correspond- 


operating 


ingly, and pulsation does not occur 
If. however, the load or volume re 
the 
maximum-pressure point, FE, to a very 
low point, such as C, the following 


quirement is decreased beyond 


sequence of circumstances may set up 
surging. 

The blower delivery pressure first 
decreases from E to € at the blower 
itsel{/. Thus for a moment, the pressure 
in the piping system connected to the 
blower is greater than the pressure at 
the blower itself. in the 
line tends to reverse its direction and 
back into the 
be extremely dangerous in handling 
gas to a burner or combustion cham- 
ber) until both become 
equalized. When this is achieved the 
blower again resumes its normal func- 


Thus the air 


flow blower (this can 


pressures 


tion of pumping air into the system 
until the restriction at the line outlet 
again reduces throughput and causes 
the sequence to repeat. 

It is this repetition which constitutes 
surging. 


_— * 
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The frequency and intensity of surg- 
ing depends upon: 1) the slope of the 
pressure-vs.-volume curve, 2) the rate 
at which air is being removed from 
the system, and 3) the volume of the 
pipe system to which the blower is de- 
livering air. The same principles ap- 
ply whether the centrifugal 
operating as a blower or an exhauster. 


unit is 


Anticipation of Circumstances 

The wisest action to take in the pre- 
vention of pulsation is the anticipation 
of circumstances which might cause it. 
The phenomenon will not occur in vol- 
umes above the point FE. If the appli- 
cation is such that low turn-downs are 
expected, it is prudent to so indicate 
when the blower is being ordered. The 
manufacturer can, in most 
cases, select and specify to prevent 
pulsation. 


blower 


If, however, pulsation or surging is 
noticed in a finished installation, any 
of four steps can be taken as follows: 


sider the economics i replac 
wer with a smaller capacity 


nsequently lower surge 


hasing a small ca 
n-down periods 
iat the 
lower 


bleeding e1 


amount of air 
is always above 
ugh air 
beyond the blower 
was rather than 
necessary t recirculat 
back wu 


reulate 


ging at the 
, 
use may be elimitia 
fees 


ink rr mcreasine 


th 


will elin 


Actually, the more efficient a blower 
operates and the tighter the air system 
is beyond the blower, the more likely 
it is to surge at very low operating 
points. Fortunately, the uses for com- 
demand 
blower operation at critically low out 
put, are infrequent so that the use of 


high-efficiency equipment can be used 


pressed air or which 


pas, 


in all but the rarest of cases. 
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How to Reduce Phenol in Wastes 


From Catalytic Petroleum Processes 


Extensive study shows most efficient 
solvent extraction method for 
handling process accumulator water 


HENOLI 
h tolerated to 


definitely 


ompounds, al 
some extent 
-hes ire tox 


fresl 


nceentrations ranging 


water life is re 
from 
one to ten ppm ind in a range 
ppm Phere Is a 


that phenol elves ar 


to two 

ey dence 
ble taste to fish. The eneral 
of many = that rese irch will 
sh a phenol limit of hive 
for drinki water free of 
rabl taste iltthough the | Ne 
Health Service places i limit of 
Phenolic 
ivoidably in all refineries 


essin The 


iid catalytic 


parts to 


ppm materials are 
ced wi 
catalytic pro 

the s fl 

however, there are 

merous to mentor 
the } nitude of 
treatment 

ive been devel 
many industries 
vd the biological 
phenol material 
klis filters The 
isually con 

yi} ppm with 

he process con 
ppm A biologiral 
is developed Li 
tank 
per il t ! mor hil phosphate 


» three 
aeration 
sm anu ent _ Dp cular process 
report eductions or is hiel is 


1000) pom to | yveen one and tet ppn 


in the fir i 

Other processes lude the use of 
activated carbon and pulverized coal 
used ir 
methods ot 
ilkaline 


tint in im 


enerally 


These processes ar 


conjunction with ther 


phenol reduction. The use of 


resit 


ion exe hange 


portance ; however. the composition of 


waste governs its eflectiveness, Pres 


ence of material more acidic than 
phe nol, such as hydrogen sulfide. affect 
the operation of this type resin. Some 
refiners are using salt free phenolic 
wastes as make-up water in recircula 
tion water systems utilizing the bacteri 
cide characteristic of phenols. Several 
small volumes of 


furnace stack or 


refiners evaporate 


phenolic wastes Via 
furnace 


Phe chemical oxidation of phenols in 


proper 


waste waters is gaining wide recogni 


tion. Ozone. chlorine. and chlorine di 


oxide treatments are some commercial 
methods of phenol reduction by chemi 
These three 


ited quite thoroughly on 


cal oxidation processes 


were investi 


1 major steel plant liquor containing 



































Figure 1. Laboratory extraction unit used for 
experimentation is equivalent to an 11-stage 
extractor 


ammonia and phenolic materials. The 
prin iple in each case is the direct in- 
jection of the oxidant in such quant 
ties as to total 
demand of the waste. The cost of in- 
stallation of equipment and chemical 
needs for this type of reduction limits 


satisfy the oxygen 


their extensive use throughout the pe- 
troleum refining industry. 

The presence of certain compounds 
in the phenolic waste waters prevents 
the normal methods of phenol reduc 
tion. The process accumulator water 
fluid catalytic cracking opera 
tions not only contains the 
able phenolic materials but consider 


from 
undesir- 


able quantities of ammonium polysul- 
fides. 
are oxygen demanding compounds: 


These ammonium polysulfides 
therefore, the oxidation processes by 
chemical or biological means are either 
inoperative or not economically feasi 
ble. The oxygen demand by the sul 
fides must be fulfilled before the oxi 
dation of phenols can be accomplished 
The presence of sulfides in the waste 
limit the use of alkaline ion 
exchange resins. The large quantities 


waters 


of waste water from the accumulators 
often prevent the injection into furnace 
stacks or 
evaporation. The injection of the sul 
fide 


water systems will give rise to corro 


furnaces for elimination by 


bearing waste into recirculating 
sion problems as well as the accumula 
tion of colloidal sulfur and phenols 
The treatment of such waste is lim 
ited unless the oxvgen demand by the 
sulfides is reduced or completely elimi 
nated. This can be accomplished by 
one of several methods. Among these. 
methods for the 
namely. the 


excellent 
sulfides ; 


are two 
elimination of 

treatment of the 
and the treatment by 
flue 
neutralizes the freeing the 
sulfur as hydrogen sulfide or libera 
tion as colloidal sulfur. Aeration will 
accomplish a similar result; however. 
the formation of colloidal 
mains an objection to this procedure 


waste with flue gas 
aeration. The 
dioxide 


gas containing carbon 


ammonia 


sulfur re 


as does the neutralization of flue gas 

The need for an 
efficient brought 
thorough and extensive study of phe- 
methods by 


economic al and 


removal about a 
nolic material reduction 
means of solvent extraction. The data 
for this study was obtained from the 
laboratory Scheibel multi- 
liquid extrac 


use of a 
stage fractional liquid 
tion unit for operation with gravity 
feed. The principle of the extractor is 
countercurrent flow of and 
waste which are mixed by motor driven 
paddle wheels having wire gauze set- 
tling spaces or zones between each. A 


solvent 


mixing and settling zone is classified 
treatment. The model 
was 


as one stage 
used for 


sidered equivalent to an 11]-stage ex- 


experimentation con- 
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tractor. The solvent enters near the materials using a single stage extrac MAINTENANCE 
bottom of the extractor and the phe tion and a l-to-l ratio of solvent to And OPERATION 
nolic waste near the top Phe spent waste 
solve eaves o 1 top o f 

vent | ” from tt . I f th Aromatics Phenol Removal Gate. 
extractor and the phenol reduced waste 
from the bottom. The separation is due tures. This data is necessary and im 
be the dificsence in ty specific ae portant for the design of full-scale ex 
ties between the solvents and the phe tractors. The data obtained for the 


nolic waste water. The flow rates of The paraflin and aromatic mixtures various ratios on a single stage extrac 


both solvent and waste water are con used in the experimentation were the tion of the phenolic material from the 


trolled by use of needle valves and catalytic cracked gasoline and catalytic waste water would be typical of that 
rotameters the ratio of solvent reformed gasoline fractions blended shown in Table 2 
to waste can be regulated as so de with benzol. The aromatic mtents of It is observed that the effect of in 


alae ind alee cies speed " satel (leedie nun dhinien ta Calhe 1 creased solvent ratios follows a solu 
controlled by a powerstat connected to bility relationship between phenol 
the motor drivit tlhe paddle wheels TABLE 1 water and phenol solvent; however 


Aromatics 
s lations s diflere f« so 
\ few minor alterations were made to thi relation hip ' fi Terent 7 


idapt the extractor for use with the vent containing more or less amounts 
Ide hearir iste. A phot of aromatic hydrocarbons. When 
sulfite mn vaste yhoto 
f the xtractor hown in eq tilibrium is reached between a sol 
0 ‘ clo Is shown . a 
vent containing 25 percent aromatics 


il in aqueous waste the phenol con 
tial « xperiments were promis 


: centration is approximately 21. times 
n that the presence of ammonium Although the eflicienev ¢« remo 


reater in the waste than in the sol 
polysulfides had no effect upon the is reater for aromati t " ) 
, — vent however. for a solvent contain 
ilvent extraction of phenolic material them as a solvent would present son | 
: W 114) percent aromatics the phenol 
from the process accumulator watet minor problems. The ravity difleren« > 
‘ centration is approximately é! 
After the detern nation of this fact betweer iroma ind the pher | 
in the solvent than iu 
the investigatior progressed as to sol waste could ca some separation dif 
vent type solvent ratios required ficultv: however. this would depend 


itior and sol upon the flow rates throu h the extrac es 


hese f rs deter tor and the leneth of time allowed for 
veness and the efficiency settling 
extractions \ eneral Another 


nvest ition follows 


this process of phenol 
is referred to as a single mix 
problem oO use { ind settling zone of the extractor 
pure aromatics would he The stages are arranged so that the 
solvent due to solubilitv in water. The high phenol solvent comes in contact 
addition of paraffin hydrocarbons to 
of solvent was based on 


the aromatics would reduce the solvent TABLE 2 
cor cial } a 
nmercial availability pecitr solubilitv in the waste to a very minute 
ravity and the solvency powel kx quantity Fieure 2 illustrates the solu Percent Phenol Removal! with 
: 7 ‘ercent Aromatics Solvent Ratios of 
um the Solvent 


hydrocarbons A = de 


perimentation proved that mixtures of 

paraflin and aromatic hydrocarbons 
ive the desired characteristics. The 

higher the aromatic content the greater Solvent Ratios 

the efficiency of extraction. The effect This second factor was investigated 

ol composition ts illustrated with the to determine i ratio giving the 

following typical removals of phenolic efficiency 


bility values for paraffin and aromati« 


greatest 


on the various solvent mix 


Figure 2 (left). Solu 
bility of Hydrocarbon 
in Weter Figure 3. Single-Stage Extraction, Ratios of 
Solvent to Waste 
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with the high phenol waste and re 
mains in such contact by regulated 
flow rates until equilibrium is reached. 
The waste continues downward through 
the stages coming in contact at each 
containing lesser 
phenol. During the last 
extraction, the phenol re- 
is in contact with phenol 


stage with solvent 
amounts of 
stage ol the 
duced waste 
free solvent 

The effect of additional stages was 
investigated so that the stage require- 
ment could be determined for maxi- 
mum efficiency. In this determination, 
various solvent types and solvent ratios 
were used for comparable data. 

Table 3 data would be typical for 
the accumulator water from petroleum 
catalytic cracking operations. The 
waste water used in the above con- 
tained some 200 ppm of phenolic ma- 
terial. The application of the data to 
other types of waste waters with higher 
or lower phenolic contents is ques- 
tionable; however, the trend would be 
of the same or of like pattern 


Solvent Regeneration 

In the design of a solvent extraction 
process, the question of solvent regen- 
eration is of utmost importance. Cy- 
cling of the solvent without regenera- 
tion would continuously decrease the 
solvency power. The regeneration of 
spent phenolic solvent is very simple 
in that a scrubbing of the solvent with 
a caustic solution will revivify it to 
the original condition. The caustic or 
sodium hydroxide will react with the 
phenol forming sodium phenolates 
which remain in the caustic solution. 
This is an immediate reaction after 
the solvent is returned to the 
extractor for reuse. On waste that may 
contain some hydrogen sulfide. it may 
be advisable to strip the solvent free 
of the gas before the scrubbing opera- 
This would prevent the excess 
use of caustic due to the formation of 
sodium sulfide and hydrosulfide. If a 
should whereby the 


whi h 


thon 


condition arise 


TABLE 3 


Percent Phenol Removal with 
Stages Nembering 


9 il 


Aromatics 
| rat 
Aromatics 
| ratio 
Aromatics 
1 rate 

1/1 rate 
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Figure 4. A Typical Flow Diagram of an Industrial Installation of Phenol Reduction by Extraction 


caustic was being consumed by hydro- 
gen sulfide, a liberation of the phenols 
would occur. The phenols would then 
be redissolved in the solvent and re- 
turned to the extraction operation, 
causing a decrease and possibly a nil 
effectiveness in the extraction of phe- 
nolic material from the waste. 


Solvent Loss 

The solvent losses would be deter- 
mined by the solvent type and the proc- 
ess flow-rates. The solvent type governs 
the loss through solubility in the waste 
water. The more paraffinic the solvent, 
the lower the solubility in the water. 
The presence of inorganic salts would 
further reduce the solvent loss through 
solubility. The flow-rates control 
would govern the amount of carry-over 
of solvent by waste or the waste by 
the solvent, The more rapid the flow- 
rates the more chance for solvent loss. 
This factor depends upon the design 
of the solvent extractor. 

This study of multi-stage counter- 
current extraction operation indicates 
a possible reduction of 99.9 percent on 
accumulator wastes originally contain- 
ing 200 ppm of phenols. The opera- 
tion would require a five stage extrac- 
tion column plus a mixed solvent con- 
sisting of 66 percent benzol and 34 
percent fluid catalytic cracked gasoline 
used at a ratio of two parts solvent to 
one part waste water. 

The phenol bearing waste enters 
near the top of the extraction column 
and passes downward through the five 
mixing and settling zones contacting 
solvent containing lesser amounts of 


phenolic material at each stage. The 
dephenolized waste, taken from the 
bottom of the extrctor, is permitted to 
enter the plant sewer system. 

The solvent on the other hand enters 
above the dephenolized waste exit and 
passes upward through the extractor 
contacting waste containing greater 
amounts of phenol at each stage. The 
spent solvent is removed from the top 
of the column and passes through a 
hydrogen sulfide stripper equipped 
with a steam heater and water con- 
denser. From the stripper. the solvent 
enters a caustic scrubber to be freed 
of dissolved phenol. The regenerated 
solvent is then returned to the extrac- 
tion column for recirculation. 

A typical flow-diagram of an indus- 
trial installation of phenol reduction 
by extraction is shown in Figure 4. 
Since the flow of waste and solvent is 
continuous and adjustable, the equip- 
ment may be adapted to various rates 
and ratios. 

The solvent regeneration operation 
makes it necessary to have a method 
for the disposal of spent caustic. The 
amounts of caustic consumed depends 
upon the phenol concentration in the 
waste, amounts of waste and the per- 
centage removals. This spent caustic 
consists of high grade sodium pheno- 
lates which have a market value to 
various chemical companies for the 
phenol content. These companies usu- 
ally spring the phenols by the acidifi- 
cation of the spent caustic with acids, 
acid salts, carbon dioxide or hydrogen 


sulfide. 
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Drum Handling Problems Solved 


With New Layout 


Here is complete plan, generously illustrated, showing 
the modern solution for this technique, 
so frequently troublesome 


F. W. SHAW, JR 


Lamson Corporation, Syracuse, N. Y 


RACTICAL, profitable, and 
simple is the drum-handling 
system at Esso Standard Oil 
Company, Bayonne, N. J. And the 
techniques employed there can be ap- 
plied equally well in other plants 
be they large or small, or be they 
operation receiving. storage, filling, or 
shipping. 
Because Esso Standard 
tinually meet the 
ments of industry and the general pub- 


must con- 


rising oil require- 


lic, its engineers are constantly im- 
proving drum-handling facilities to 
handle more drums faster. The Bay- 
onne plant’s handling system has, in 
fact, grown from the time when drums 
were manually down-ended one at a 
time and rolled on their sides, to the 
present system which, by push button 
control, speeds drums on end through 
stenciling, filling and shipping at a 
rate of eight per minute. 

The present conveyor 


system for 
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And OPERATION 


mechanically moving oil drums, takes 
in three floors of an empty-drum stor- 
age building, two floors of a stenciling 
and full-drum storage building, one 
floor of a drum filling building, plus 
interconnecting conveyors servicing 
railroad, truck, and steamship receiv- 
ing and shipping platforms. 


Empty-Drum Receiving & Storage 

The three-story empty-drum storage 
building, Figure 1, is equipped at one 
end to receive empty drums from 
freight cars. At the other end, drums 
received from trucks. 

A slat conveyor, Figure 2, runs the 
full length of the railroad receiving 
platforms and connects with other slat 
conveyors leading to adjacent build- 
ings. An unusual vertical lift bridge, 
Figure 3, elevates an_ inter-building 
connecting conveyor-link when not in 
use to permit trucks to operate be 
tween buildings without interference 
from the conveyor. 

The slat-type conveyor comprises 
short channel sections secured at each 
end to motor-driven roller chains in- 
stalled below the surface of the plat- 
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Figure 1. Empty drum storage and stenciling building. This plan view shows the conveyor routing for two of the important operations 


Auqust, 1952 


A Gulf Publishing Company Publication 








MAINTENANCE 
And OPERATION 


truck 
end 


other 


Figure 2. A slant conveyor is used to transfer drums from the railroad receiving platform 


lifted easily and positioned across con 
vevor to the flow 
to whether drums are being 


truck 


or trom storage 


intersections 
yrdin 
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wee’ 
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Each de 
two curved channel 
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An inclined belt convevor ties in with 


tle tor comprises 


back to 


wheels 


the above system to transport drums 


ym the first floor of the empty drums 


storage building to the 
partment the 
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The 
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lengthwise by a live-roll conveyor con 
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Figure 4. Drum Filling Section 


Figure 5. Drum Weighing Station. 
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partment in the adjacent building by 
a live roll convevor 


Drum Stenciling Department 


When drums arrive in the stenciling 
department. Figure |, they remain on 
the conveyors for stenciling. eliminat 
ing all manual handling operations 
This department has two center con- 
veyors, two parallel side conveyors 
and a series of interconnecting con 
veyors. Platforms are provided along- 
side the connecting lines at convenient 
height for stenciling. The connecting 
conveyors are of the roller gravity 
type so engineered that an operator 
with practically no effort can push a 
whole line of stenciled drums to live- 
roll conveyors leading to the filling 
department 


Drum Filling 


From. the stenciling department, 
drums are conveyed to the filling de- 
partment on the main floor of a third 
building. Here. drums are filled for 
shipment by barge. rail, or truck, 
Figure 4. These drums are checked for 
weight, Figure 5, and carried by roller- 
flight convevor direct to shipping plat- 
forms or temporary storage. 

The roller flight conveyors move 
drums at twice the driven speed of the 
conveyor The conveyor comprises live 
rolls, interspersed with step plates, 
whic h are moved along by roller chain 
as they also rotate about their axes 
Speed of the drums is that of the chain 


plus the peripheral speed of the roll- 


ers. The step plates between the rollers 
are a safety measure and preclude 
accidents should an employee step 
upon the conveyor in motion 

An electrically -operated deflector, 
Figure 6, actuated by an operator ac- 
cording to drum stencil-markings, 
routes filled drums to storage or to 
any one of two shipping platforms. 


Full-Drum Storage and Shipping 


Full-drum storage, Figure 8, is the 
latest phase of the drum handling sys 
tem to be modernized. The storage 
floor (the first floor of the drum-sten- 
ciling building) has been completely 
conveyorized to eliminate all manual 
handling of filled drums. Conveyors 
completely circumscribe the inside 
perimeter of the building and two 
additional main conveyors, perpen- 
dicular to rail and truck-loading facili- 
ties which flank the building. divide 
the room into three equal parts. One 
hundred and thirty-eight cross con- 
vevors connect these two main lines 
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with one another and with parallel 
side-wall conveyors. The 138 cross 
mveyors feed into the two main con 
veyors and into the outer perimeter 
lines. Some 2000 to 2500 drums can 
he stored on these 138 lines. Each line 
s reversible and the perimeter lines 
ire built in reversible sections so that 
il if numerable number ot inde pend- 
nt drum routing possibilities are 
ivailable and several different loading 
»perations can be carried on at one 
tiie | me needed to remove a drum 
from storage, regardless of where it 
ocated is less than Ow) seconds 
Drums usually flow from storage at a 
rate of one every ten seconds. Push 
itton controls located near each con 
or or conveyor section govern the 
direction of flow 
The convevors adjace nt ind parallel 
to the shipping platforms feed drums 
nto freight cars or trucks by gravity 
ections extendir into the carrier 
hoodie An ingenious device is used to 
leflect drums at conveyor transfer 
points The device Figure 7. com 
rises merely a section of roller chain 
ecured at each end to a rod. By in 
ertu the rod n holes provided at 
nvevor corners, the chain is stretched 
across the conveyor to deflect drums 
s desired. A spring is used at one end 
f the chain to absorb shock. With 
this simple device ten different routing 
ossibilities exist it ¢ ich convevor 
ntersection 
The com lete stor ive network Is ele 
vated to shippin »-platform height. thus 
eliminatit lifting and inclines and 
enerally facilitating handling of the 


wavy drums 


Petroleum 


Figure 8. Full 
Storage 
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Applied Distillation 


Part |. Fundamentals 


K. E. COULTER 


The Dow Chemical Company, Midland, Mich 


EN operating stills often learn 
M the best conditions to use, 
but may not understand why 


certain changes occur. This article will 
mention fundamentals which should be 
understood for smooth operation. The 
more basic are: 

1) Why components separate 

2) Limiting conditions of reflux 
ratio and theoretical plates. 

3) Effect of reflux ratio on theoreti- 
cal plates 

1) Effect of feed composition on 
reflux ratio 

5) Effect of difference in boiling 
point on ease of separation and re- 
flux ratio 

Distillation makes use of the fact 
that when compounds are heated and 
vaporized the vapor leaving is more 
concentrated in one component than 
the liquid mixture from which it es- 
caped. In simple distillation work it 
is assumed if materials have a dif- 
ference in boiling point they can be 
separated or concentrated. 

The reason is, if a liquid mixture of 
components A and B, containing X, 
percent of A (Figure 1), is heated to 
boiling and equilibrium with its vapor 
is attained, a vapor mixture of com- 
ponent A and B containing y, percent 
of A may result, more concentrated 
in A than the original mixture. Com- 
ponent A is assumed to have a lower 
boiling point or be more volatile than 
B component. Repeating with mix- 
tures containing X,, X., X, mole per- 
cent A vapor mixtures of composition 
Y,. Y., Ys mole percent 4 may re- 
sult and a curve covering the concen- 
tration range from 0 to 100 percent A 
in liquid and vapor may be drawn. 
The finished curve is the liquid-vapor 
equilibrium curve for the system com- 
posed of components A and B. 
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Procedures for determining liquid- 
vapor equilibrium curves and equip- 
ment used have been described by many 
investigators; a few are Othmer,* ‘ 
Coulter, Lindsay and Baker,* and Col- 
burn.? Liquid-vapor equilibrium dia- 
grams are the basis for distillation 
calculations. 

In simple distillation, the shape of 


the liquid-vapor equilibrium curves are 


usually affected by differences in boil- 
ing points of components A and B. 
Figure 2 is a typical diagram showing 
effect of boiling point differences. If 
no difference occurs, the liquid-vapor 
equilibrium curve will be a straight 
line with a slope of 45° showing liquid 
and vapor are the same composition, 
but if a difference exists the curve will 
be above the 45° line showing the 
vapor is more concentrated in com- 
ponent A than the liquid. In industry 
simple distillations are made with 
varying differences in boiling point, 
the lowest being about 5° C. Any up- 
per limit may exist. 
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DURING THE years the author 
has been in industry, he has 
met a number of men who 
have a desire to familiarize 
themselves with distillation. 
The first impulse for men in 
technical brackets is to turn 
to the literature, but unless 
they spend a considerable 
amount of time, absorbing 
theory and repetitions of the- 
ory, their efforts may be fruit- 
less. In the case of technicians, 
foremen and operators, their 
efforts are usually confined to 
asking questions. Since the 
distillation literature is more 
than 25 years old, it is difficult 
for new men to familiarize 
themselves with the subject 
and since little has been de- 
voted to actual practice, their 
questions may go unan- 
swered. 

With the above in mind, 
the author has prepared a 
series of four articles which 
are intended to give the read- 
er the high points of distilla- 
tion. The articles are confined 
as much as possible to the 
practical aspects. Literature 
references are given for those 
who wish to familiarize them- 
selves with the theory or study 
the subject more. Whenever 
possible, examples are given 
from actual plant operations 
so as to make the material 
more understandable. 

This article, devoted to dis- 
tillation fundamentals, begins 
a four-part series on applied 
distillation. 


Figure 2. 
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Typical Industrial Continuous Still 
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on the equilibrium 
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son minimum reflux conditions exist 


may be explained by referring to 
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be greater, depending on the feed com- 


plates and reflux ratio is plotted be- 
position and the shape of the equilib- 


tween the two extremes. a curve sim- 
rium curve. 

Through out this article and the 
articles to follow. the author will con- 
tinually stress liquid-vapor equilibrium 
curves. McCabe-Thiele diagrams, con- 
centration and temperature gradient 
curves, because he feels men not 
equipped with theoretical tools to fully 
ean 


ilar to the one in Figure 6 will result. 
If the 20° C. liquid-vapor equilib- 
rium curve (Figure 2) 

ure 7 and feed composition of Xr, and 
Xr, plotted, it can be seen that the 
reflux (minimum or 
operating) is considerably higher with 
Xr, than Xr. From this, it can be 
said the lower the concentration of low 
component in the feed, the 
The 


of theoretical plates may or may not 


is used in Fig- 


necessary ratio 


understand calculation methods 


boiling successfully and intelligently operate 


higher the reflux ratio. number distillation equipment if they under- 


stand what is happening. 
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Continuous Distillation of 
Binary Mixtures 


Continuous distillation is an impor- 
tant operation in the organic chemical 
and petroleum industry. Stills are in 
use where feed is fed into the column 
and one product or mixture of prod- 
ucts is taken from the top as distillate 
and another product or mixture of 
products is removed from the bottom 
as residue. Figure 3 is a diagram of 
a continuous still. 

An important problem in continuous 
distillation is location of the proper 
feed point. This problem can be solved 
and explained by referring to the 
liquid-vapor equilibrium curve and the 
Figure 8. If 
a feed composed of Xp mole percent 
{ and B, is fed to 
a column the composition on the feed 
plate should be between X¢ and Xp for 
reflux 


McCabe-Thiele diagram 


1. in a mixture of 


proper operation at the ratio 


shown. Any other feed plate location 
represents a waste of equipment and 
in some cases may falsely convince the 
operator his equipment is undersize. 
In actual operation it is difficult to 
know where X~ and Xp are, but the 
operator should concern himself with 
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9 it were added on a plate ot com 


position 55 percent 4, a diagram sim 
ilar to Figure 11 would result and the 
plate number 


concentration versus 


curve would show a waste of plates 
It should be noted with a misplaced 
feed plate the cannot tell 


when the feed is too high or too low in 


operator 


the column by taking samples of dis 
tillate and bottoms product The above 


statement is confusing and misunder- 
stood by many operating men. but can 
be explained by discussion of Figures 
9. 10 and 11. Assume a 17 theoretical 
column in operation feed 


with op 


plate with 


too low in the column but 
erating conditions such that a distillate 
of composition Xp 


| nder these conditions i} igure 9) the 


was being obtained 


would contain 12.3 percent 4 


4 should be in the 


issume the came column 


residue 
whereas 6 

residue Now 
with a distillate composition of Xp but 
with feed too high in the column (Fig 
this condition would give a 
12.5 
feed too 
containing 


percent 


ure Il) 
containing percent { 


that a 


residue 
This 


too low 


high or 


shows 
can give residue 


too much component { The reverse 


can be shown if good residue but im 
pure distillate is being made 

To further emphasize troubles en- 
countered with misplaced feed points 
issume feed were too high and residue 
containing too much component A was 
produced (Figure 11). If the operator 
decided to raise the feed plate three 
trays (actual 


Sto 12). three trays 


theoretical 


tion may be 


be wasted 


more opera 
from 
residue con 


would and a 


taining 30.7 { would be ob 


The same would be true if feed 


percent 
tained 
were too low and the feed point were 


lowered when impure distillate was 


produced 
It cannot be overemphasized that 
feed should be introduced at the prop 


er plate in the column and sufficient 


sample points should be installed so 
concentration gradients in the column 
can be followed In cases where wide 


differences in boiling point occur, the 


LIQUID OF MIXTURE A AND 8 


results, as obtained by concen 
tration gradients be obtained by 


temperature gradients through the col 


same 
may 


umn 

A typical example of trouble en- 
countered in the plant is given in Fig 
ure 12. As shown feed containing 60 
percent B is entering plate No. 33 
where the concentration is 35 percent 
B. As the result plates 20 to 33 are 
relatively 13 of the 45 
plates or 29 percent of the column is 


ineffective and 


wasted 

When temperature gradients are 
used the author feels at 15°C 
difference in boiling point (at the same 


least 


pressure) should exist between the two 
Mention 
is made of the same pressure condi- 
dis- 


components being separated 
tions because in many vacuum 
tillation columns 40-50° ( 
may exist between top and bottom of 


difference 


the column but temperature change is 
not sufficient from plate to plate. The 
10-50° C. difference is caused almost 
entirely by through 
which elevates the boiling 
plate 


pressure drop 
the tower 
versus 


points If temperature 


curves are plotted they may appear as 
n Figure 13 for proper feed plate lo 
cation Curve |: a feed introduced too 


high Curve 2: and a feed introduced 


too low. Curve 3 


Figure 11 
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Figure 12. Weight Percent B 


Figure 10 is helpful in explaining 


where maximum and minimum con 


centration changes occur it properly 


fed columns. In Curve |. concentration 
changes rapidly from 5-95 percent 4 
but slowly from 0-5 percent 4 and 95- 
100 percent 4. With the above the op- 
it is diffi- 


remove traces 


erator can understand why 


cult. in many cases. to 


of impurities. Up to the present the 


author has been concerned with tem 


perature and concentration gradient 


curves and mislocation of feed points 


on columns which = are just large 


enough for the job on which they are 


being used. The next is columns hav 


ing more than the needed theoretical 


number of plates when properly op 
erated 

When excess theoretical plates are 
present the operator may combine col- 


umn sizes, concentration curves and 


operating conditions to insure good 


operation with reasonable safety fac 


tor. For example. if design calcula 
tions showed 15 theoretical plates were 


needed and experience or pilot plant 
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data predic ted 60 percent tray efficien 
cy 25 trays should be installed and 
experienced designers would probably 
install 6 to 10 more te allow for op- 
erational irregularities. The column 
could be operated in three ways and 
only one would give the available safe- 
ty factor. This can be explained by 
Figure 14 where curve | shows re- 
quired distillate purity is obtained and 
lO plates are unnecessary at the bot- 
tom; Curve 2 where required residue 
purity is obtained and 10 plates are 
unnecessary at the top, and Curve 3 
where 5 unnecessary plates are present 
at the top and 5 at the bottom. All 
properly plant distillation 
columns should have more plates than 
needed for the job he- 


designed 


are actually 


cause changes in weather conditions. 
failure of instruments or other opera- 
tional upsets can be expected and with 
out a safety tactor product specihca 
tions be met. When measure- 


ments show more plates than needed 


cannot 


operating conditions and feed plates 
should be adjusted so spare plates exist 
on both ends of the column. In many 
cases more may he preferred on one 
end of the column than the other, de- 
pending on where the products are 
used and specifications \ discussion 
will follow in the article on instrumen- 
tation regarding methods of changing 
the concentration gradients from one 


section of the column to the other. 


Typical plant test data obtained in 


a commercial benzene-toluene column 
are shown in Figure 15 so the readet 
can see the actual values and changes 
in liquid concentration, vapor concen- 
tration and temperature. As shown 
three excess plates exist on both ends 
of the column. Figure 16 presents data 
taken on a commercial ethyl-benzene- 
styrene column with misplaced feed 


Little change in concentration occurs 


Figure 15 
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Figure 14. Mole Percent A In The Liquid On 
The Plate 


from Plate 8 to Plate 19 and on 
this particular column 38 plates were 
installed and 1] were inactive. 

\ practical procedure to follow in 
checking column operation would be 
as follows: 

1) Adjust al st 

1 oper inder steady conditions 


samples 


uments and valv« 


of the feed, residue 


m various plates 


ecord temper 


rsus plate 
its shape and 
! th but sim 
? raise the teed 


ration or tem 
and repeat step 


gradient curves 


it checks 
and teed 
oth opera 


instruments 


ry 5 60 
Moi % Benzene 


Temp. * 





Batch Distillation 


Batch distillation i 


the ( he mica 


operation it | and petro 


leum industr It is widely used ir 


pilot plants small manufacturing 


units. and analytical laboratories 

Batch stills are 
shown in Figu 
piped ind controlled 
They are 


trols are 


similar to the unit 


ure 17 and ire usually 
much the 


operate tew 


samme 
simple to con 
ind after 


ing schedule has been determined they 


needed an operat 


can be ype rated with little supervision 

Batch still differs 
continuous because the reflux ratio and 
should be 


the still is in operation 


operation from 


heat continually 


nput 
changed while 
A batch 


components { 


still handling a mixture of 
ind B gives a fraction 
{ and B, which 


with 


or cut containing both 


must be recycled and reloaded 


the next charge. By its nature. the 
still 


and constant quality whereas the batch 


ontinuous vives constant output 
still delivers product at a variable rate 
quality 
Dur 


ng the period the batch still 1s load 


ind approximately constant 


mnly when in the main fraction 


inloading no product is made 


T or 
ind considerable attention is required 
ous still 


Conti attention is constant 


Liquid equilibrium curves 


ised in batch distillation are the same 


uous distillation, but when 
Thiele diagram (1, 4) is 


only the 


is in contit 
Met abe 


structed ipper operating 


still pot is the feed 


exists The 


y section of the col 


the 
present ind still pot compositior 
composition existing on the feed 


A VMeCabhe-Thiele 


diagram (] 


ould be as 


Figure 16. Percent Styrene 


od 


Figure 17 
Industrial 
Batch Still 


Loading Line 


verheod Vv 


a 


= 


ellie 


The 
erating line has been construc ted so it 
intersected the vertical through X still 
slightly below the liquid-vapor equi- 
librium curve. If the 
curred at the liquid-vapor equilibrium 
curve an infinite number of theoretical 


Tube Bungie. 


shown in Figure 18. upper op- 


intersection oc- 


plates would be needed to accomplish 
the desired separation. This condition, 
covered previously under minimum re- 
flux ratio, was shown by drawing lines 
representing theoretical plates between 
the operating lines and the liquid- 
vapor equilibrium line. As the intersec- 
tion was approached an infinite num- 
ber of theoretical plates were needed 

Figure 19 is an expansion of the dia- 
‘ram shown in Figure 18 and shows 
pot composition and the reflux ratio 
changes as the distillation progresses 
ind low boiling component is depleted 
stillpot It should be 


that all operating lines go through the 
distillate 


from the noted 


same omposition, this is 
necessary because specifications on the 
product usually state a constant com 
position. The last operating line inter 
sects the vertical thru X 


the liquid vapor equilibrium line and 


just below 


the number of plates necessary to 
make the separation under these con 
ditions is the minimum theoretical 
which should be installed. It 
conditions. All 


with 


number 
represents the worst 
batch stills should 
sufficient plates to make the separa 
tion between X,_,, and Xp. By design 


ing for these conditions, more plates 


be designed 


than necessary will he present during 


| Cleon-out Line 
—= ——s 


most of the distillation, allowing the 
column to operate near the minimum 
reflux ratio until X,_,, is reached. If 
the column is operated or designed to 
remove all but one to two percent of 
the more volatile component 4, there 
will be little choice as to the number 
of theoretical plates and reflux ratio, 
the equilibrium 


because in this case 


curve and the 45° line are approaching 
each othet 

After the batch still has been loaded 
and refluxed until equilibrium is 
reached a reflux ratio is picked and 


taken 


forward. Referring to Fig. 19. if. the 


product of composition Xp is 


initial still composition is assumed as 
X..,. the reflux ratio at the start must 
be slightly greater than the value cal 


culated by passing a line through X 


Figure 18 


Refiner 


le umn 





Figure 19. Batch Distillation. Mole Percent Of 
Component A In The Liquid Mixture A And B 


and the intersection of the vertical 
through X and the liquid-vapor 
equilibrium curve. This the 
lowest reflux ratio that can be used 
during the distillation and make 
product of composition Xp. As prod- 
uct is removed the still composition 
decreases in component A and as com- 
position X,_, is reached the reflux ratio 
must be increased to a value slightly 
greater than calculated using Xp and 
X.... If this procedure and reflux ratio 
increases are repeated until X, is 
similar to the 
Figure 20 
successful 


value is 


reached. a curve one 
of Figure 20 will 
should he understood tor 
operation of batch stills. If distillate 
composition is to remain constant re- 
flux ratio continually in- 
creased. The results shown in Figure 


result. 


must be 


20 are values which give the operator 
maximum production from his equip- 
ment, an important factor from the 
standpoint of cost. 

If a mixture, of components 
B boiling at T, and T, 
is distilled. Curve I Figure 21 may be 


obtained when suitable equipment is 


1 and 


respectively, 


used, and reflux ratio is properly ad- 


_—» REFLUX Rat 


OMPOSITION 
MPONENT A 


Figure 20 
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justed. If a properly designed column 
were operated between X,_,. and X,., 
(Figure 19) at the correct reflux ra- 
tios, and after X,., reached the 
reflux ratio was kept constant at that 
needed at X,_, Curve 2 Figure 21 could 
be obtained. Obviously, operations of 
this type would obtain more product 
per unit of but 
mixed fraction for recycling to 
next still load would be obtained. 


was 


( onsiderable 
the 


time. 


Operations explained in Figure 21 
could be illustrated by plotting record- 
ed temperature values, Figure 22, for 
the operations where curves | and 2 
Conditions shown in 
give a sharp tem- 


were obtained. 
Figure 21, Curve | 
perature break and little mixed frac 
tion, impure 4 is obtained, 
whereas conditions for curve 2 
slower break and considerable mixed 


where 
give a 


fraction. 

Curves shown in Figure 22 are typi- 
cal of batch still temperature recorder 
records. As shown. the column warms 
up and the top temperature rises above 
T, the boiling point of A, but when 
reflux is applied the top temperature 
drops to T,. After a period at T,, equi- 
librium will be reached and the opera- 
tor can withdraw product. Any mate- 
rial before equilibrium is 
reached is obviously impure. 


removed 


Figure 23 is a plot of top tempera- 
ture and still temperature for the con- 
ditions of Figure 20. Figure 23 is an 
excellent guide to the progress of the 
distillation. and aids in knowing when 
te increase reflux ratio. The stillpot 
will show a gradual rise in tempera- 
ture; will start out between T, and T 
and will be above T. when all of A is 
removed. The difference as compared 
with the overhead temperature may be 
caused partially by pressure drop 
thru the column. which the 
boiling point. 


elevates 


Continuous Distillation of 
Multicomponent Mixtures 


Multicomponent distillation is com- 
mon in industry. Mixtures containing 
three components or more are fed into 
a column and more compo- 
nents are taken as residue and one or 
as distillate. The same control 
used as with 
industry, 


one or 


more 
systerns and columns are 
binary systems. In the oil 
multi component columns usually re- 
move a number of products as residue 
and a number as distillate whereas in 
the chemical industry one product is 
usually removed as distillate and a 
number of components as residue. For 
example, if the components of a nat- 
ural gas were separated for chemical 
use, methane would be removed in the 
first column, ethane in the second, pro-- 


pane in the third, ete. A typical flow- 
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CUT POINTS 


TEMPERATURE 





— 


——=— QUANTITY OF DISTILLATE REMOVED 


Figure 21 


sheet would be as shown in Figure 24. 
When all components of a mixture are 
desired as distillates, the same num- 
ber of columns as products are needed, 
but if only a separation is required 
and color ete. are sacrificed, one less 
column than the number of products 
can be used. 

Barbet Diagrams—Multicomponent 
distillation columns give variable Bar- 
bet diagrams (plate vs. concentration 
diagrams), the shape depending on the 
materials present and their boiling 
points. For example, a column separat- 
ing a mixture of 2 percent benzene, 
(B.P. 80°C.), 2 percent toluene (B.P. 
110°C.), 56 percent ethylbenzene 
(B.P. 136°C.), and styrene (B.P. 
145°C.) would have a Barbet diagram 
similar to Figure 25, benzene 
and toluene with traces of ethylben- 
zene are taken as distillate. Using dis 
tillation terminology, toluene would be 


when 


the light key component and ethylben- 
zene the heavy key component because 
they are the compounds between which 
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Figure 23 


\. noted I 


and 


> 
is made iwure 20 


‘ tl v lhe nzerne sivrene concen 


tration are about the same in the re 
lue a 
because only 1 » percent ot the feed is 


tillate 


n the feed. which is expected, 
removed as d Ethvlbenzene 


ind toluene reach maximum 


ind gradually de 


erease Maximums occu}; 


concen 


trations the tower 


whenever 


ompone nts have 1 boiling pol hee 


the temperatures whicl 


eXist 


it the ends of the column. Figure 26 
is the temperature gradient curve and 
since little concentration change exists 
below the feed plate little tempera- 
The 


temperature is caused largely by pres 


ture change occurs change in 


sure drop thru the column and not by 
boils 


lower than toluene so little ap- 


concentration changes. Benzene 
yf 
pears in the liquid phase in the col- 


imn until the last plates are reached 


If the distillate from above is fed 
to another column and benzene is re 
moved as distillate and ethylbenzene 
as bottoms product. the 


Figure 27 


and toluene 


concentration diagram 
could be obtained. 
20° 


and is found on the bot 


Ethylbenzene boils higher 
than toltene 
tom plates: it does not reach a maxi 
mum because its boiling point is not 
reached in the column. Benzene reaches 
the the 


umn, the temperature corresponding 


a maximum at top of col- 
to its boiling point. Toluene reaches a 
the ethyl- 
henzene is essentially depleted and its 
is reached. If no ethyl- 
the reboiler 
would be at the toluene boiling point. 
The temperature 
-— 


given in I im. 24 


maximum at point where 


boiling point 


benzene were present 


vradient curve is 


2 valuable 


Figures a) and 27 are 
ruides when feed contains low or high 
materials which contaminate 
In the case of Figure 25. 


a product could be removed as a side 


boiling 


the produc t 


stream containing little benzene or in 
Fig. 27 a sidestream could be removed 
little Side 


containing ethylbenzene. 
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Figure 24. Natural Gos Separation 
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Figure 25. Barbet Diagram For Typical Distil 
lation Column. A—Ethy! Benzene, B—Toluene 
C—Benzene; D—Styrene 


alcohol in 


ete concen- 


streams are common in the 
dustry 


trate in the distillate 


aldehyde = 
Essentially alde 


“ he re 


hvde-free alcohol is removed as a side 
stream. With light and heavy 
nents in feed, the 


compo 
ereater the difference 
in boiling point the easier it is to re 
little of 
Barbet diagrams are 


move sidestreams containing 
the by products 
useful in predicting plates where un 
saturated compounds can concentrate 
and polymerize or where materials 
with high melting points can concen 
trate and solidify 

In multi omponent distillations par- 
tial 


when a 


condensers are commonly used 
products are re 


moved as distillate. With partial con 


number of 


densers some components are removed 
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Figure 26. Data For Figures 25 and 26 Are From 
The Same Column 
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Figure 27 


LLATION OF ETHYLENE DICHLORIDE FROM 
TRIC HL OR-E THANE 
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Figure 28. A—Ethylene Dichloride, B—Trichlore 
thane, C-D-E—Tetra And Penta Chiorethanes 


as gases and some as liquids. Examples 
are gasoline stabilizers, demethanizers 


strippers, etc. 


Multic omponent distillations are 


carried out with a number of columns 
operating in series. In cases where as 
high as eight components 
rated, the from 


fed to the following column 


are sepa 


residue one column 
may be 
or the residues may be stored in tanks 
and fed as desired to the next column 
Systems without tanks are more diffi 
cult to operate, but are cheaper to in 
stall 


s¢Ties 


Large numbers of columns in 


mean more equipment to start 


at one time and more to go out of 


control when an upset occurs. 
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In the chemical industry where sin- 
taken 
the separation is much the same as in 
a binary system. This can be explain- 
ed by reference to Figures 28 and 29 
where the calculated Barbet diagrams 
given. As 


gle components are overhead, 


for chlorinated ethanes is 


noted, the top section of the column 
Figure 28. is concerned with separal 
ing ethylene dichloride from trichlo 
roethane Figure 29 with the 
separation of trichloroethane from tet- 
The above materials 


differences in boiling 


and in 


rachlorethane 

have reasonable 
points and the boiling 
higher than the heavy key components 
principally below the feed 


Many authors have presented 


components 


appear 
plate 
calculation procedures which reduce 
multicomponent to binary systems for 
calculation of reflux 


greater ease in 


ratios and theoretical plates 


In cases where Barbet diagrams sim- 


ilar to Figures 28 and 29 occur, the 


upper section of the column resolves 
itself and the 


control system is simplified and es 


into a binary system 
sentially the same as in a binary sys 
tem. With Barbet diagrams similar to 
Figure 25, where two components are 
taken as distillate and two as residue. 
the control system is more complicat- 
ed if a sharp cut is to be obtained be- 
The 


control system is complicated because 


tween toluene and ethylbenzene 
the measurement of one variable does 
In this case. two 


Satist ac 


not define the system 
variables must be measured 
tory control can be obtained by meas 
uring one variable, temperature, on the 
plate and keeping it high enough so 
some ethylbenzene is removed as dis- 
tillate and then two more stills can be 
used to separate benzene from toluene 


With 


a con 


and toluene from ethylbenzene 


the Barbet diagram. Figure 27. 


trol point above the feed inlet would 


be controlling a two component system 
of benzene and toluene, and the other 


column, Figure 30. would be sepa- 


rating ethylbenzene and toluene. The 


residue from the column, Figure 27, is 


ethylbenzene and toluene but ethyl- 


benzene does not appear above the 
feed point because of its high boiling 
point and low concentrations. Figure 
10 is a Barbet diagram or concentra- 


tion versus plate number diagram for 


as > + 
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Figure 29. Composition Diagram For Trichlore 
thane Still 


COMMERCIAL COLUM 


Figure 30 


the column toluene and 


ethylbenzene. 


End of Part 1. Part Il will appear 


iman early issue. 
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Typical McCabe-Thiele Diagram 


Analytical Solution for Crowded Ends 
Of McCabe-Thiele Diagram 


ROBERT G. BLICK 


Rrovoria 


le 


OST distillation applications 
M in the refining industry in- 
volve multi-component mix 
tures. Nevertheless, binary distillation 
is encountered with some frequency, 
and many engineers have developed 
special techniques for solving prob 
lems of binary distillation 
The best known procedure for cal 
culating binary fractionation is of 
course the graphical method of Me- 
Cabe and Thiele, as illustrated in Fig- 
ure |, and thoroughly covered in all 
the standard works on chemical engi- 
neering. This method 
venient in many cases, but difficulties 
are encountered in problems involving 
relatively high purities at the top or 


is quite con- 


fugqust, 1952 


Texa 


bottom of the column. In these cases 
it is difficult to step off the number of 
plates because the graph becomes too 
crowded, as shown in Figure 2. 
Usually the designer will draw several 
enlarged partial graphs in succession, 
of the crowded ends of the diagram. 
However, this quite a nui- 
sance at times 

In order to overcome the difficulties 
of applying the McCabe-Thiele method 
to precise separations, it is much eas- 
ier and generally more accurate to 
step off only that number of plates 
that can conveniently be handled by 
the graph, and determine the balance 
of the plates required analytically. A 
convenient procedure will now be de- 


bec ymes 
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IN THOSE cases where binary 
distillation calculations are 
encountered in the refining 
industry, the engineer usually 
uses the McCabe-Thiele 
graphical method for deter- 
mining the number of theoreti- 
cal plates required to effect 
the separation. 

When the McCabe-Thiele 
method is applied to precise 
fractionations, the graphical 
construction at the ends of the 
diagram become too crowded 
to work with. This article pre- 
sents a simple analytical 
method for obtaining the num- 
ber of plates in these crowded 
regions. No new theories are 
presented, but formulas of 
utility are derived and re- 
corded for ready application. 


veloped for handling these analytical 
computations. No new theories are 
presented, but it is felt that formulas 
of utility should be recorded for ready 
application. 

The basic principles of the method 
are illustrated in Figure 3. Let us say 
that the last graphical enriching plate 
conveniently stepped off indicates a 
liquid composition of Xo,. It is desired 
to have a top purity of X,. Formula I 
shows how many more enriching plates 
are necessary, and IA gives the purity 
for \ more enriching plates. 


mt 7, 
(Ss) 
ie 


Ne (1— Xo) (IA) 


log 
rX.>1 (== 


mM. 


In this formula, m,* is the slope of 


a line drawn through the last con- 
tact point of the equilibrium curve 
and the upper right hand corner of 
the diagram. The term m, is the slope 
of the enriching line. This formula 
always gives results on the safe side, 
except in the case of a reverse curva- 
ture near the top of the equilibrium 
curve. In that case a tangent can be 
drawn to represent m,*. If a more 
accurate answer is desired, a more 
accurate formula is shown following 
the example in this article. Formula I 
becomes increasingly more accurate as 
the top purity increases. 

Similarly, suppose the last stripping 
plate conveniently stepped off indi- 
cates a liquid composition of Xo». The 
desired bottom composition is X,. 
Formula II shows how many more 
stripping plates are necessary, and 
IIA gives the purity for N more strip- 
ping plates. 
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Figure 2. Crowding at Ends of Diagram 


In this formula, M.* i 
drawn through the last 


omt on the 


the slope ot 
a line contact 
}’ equilibri im curve ind 
the lower left hand corner of the dia 
term m, is the slope of the 
line. If a 


desired i 


ran The 
more accurate 
more accurate 
is shown following the ex 
imple 

The example uses the equilibrium 
lines of Figure il De 
purity ts \ 999. Desired 
purity is \ OOL. One en 


stepped off 


ind operatin 
sired tor 
bottom 


richir | 


late has heen 


Dp 
I that 


raphically ind 

OO. Three 
have been stepped off graphically, and 
the last step 


step ¢ nds at 


stripping plate s 
ends at 000 
Fnriching lhe slope of the 
rium curve in the enriching 
m,* 1125/1 125. The 

the enriching line is m WO / 1 

100. Working with formula I for the 


enrie hing section 


equilib 
end Is 


slope ot 


By using the accurate formula 
in the last the article. the 
additional number required is 3.63 in- 
stead of 4.55. Had the top product 
been specified to a purity of .9999 
999, the balance of plates 


more 


section of 


instead of 
by the approximate formula comes out 
to 5.97. By the more accurate formula. 
the balance of plates would come out 
to 5.55. In general. the greater the 
top purity spec ified, the more accurate 
The an- 


side, as 


the approximate formula is 
always on the safe 


before 


ewer is 
mentioned 

Stripping —The slope of the equilib- 
rium curve in the 
m,* 1 / .250 
the stripping line is m 
Loo 


stripping section is 
1.00. The slope of 


l 62 


Working with formula II for the strip 


ping section 


Xy (ml 
Non = 060 
8.22272 10 
1.60 
g 
m,* 100 
9 60206 10 30704 
1.77728 
N. 3079 4.45 additional 
stripping plates required 
required $45 
7.45 plates 


tal stripping plates 


us 3 plates stepped ff 


By using the more accurate formula 
in the last of the article. the 
additional number of plates required 
1.45. Had the bot 
tom purity been specified at .0001 in 
stead of .0O1, the balance of plates 
by the approximate formula comes out 
to 7.0 formula 
the balance comes out to 5.62 plates 
The formula for the stripping end is 
than the formula 


section 


is 3.15 instead of 


By the more accurate 


more on the safe side. 
for the enriching end 

For calculating the 
riching and stripping plates more ac 


balance of en 


curately, the following formula is rec- 
ommended: 


If this formula is used for enriching 
plates. then: 


(521152) 
If this formula is used for stripping 


plates. then: 


m. 


indb =X > 


While the 


above formula is “ac 
curate.” it is only as accurate as the 
assumption that the equilibrium curve 
is approximately straight in the region 
following the last plate graphically 
stepped off. It 
slightly on the safe side. The approxi 


useful 


gives results very 


mate formulas are because of 
{ onsequently there is 
Also. in 


very 


their simplicity 
less chance of major errors 


their alternate forms. they are 


handy 
tage involved in adding more plates 


to indicate the relative advan- 


Derivation of Formulas 
Referring to Figure 4. it is 
that the equilibrium curve is approxi 
through 


seen 


straight line 
1 with slope m*. The 
likewise is approxi- 
mated by a straight through 
\ 1 and Y 1 with slope m. By 


inspection, it is seen that the number 


mated by a 
X l and Y 
enriching line, 


line 


of plates stepped off from these lines 
will be on the safe side. These lines 
and the stepping off process are easily 
represented analytically 

The equation for the equilibrium 


line Is: 





The equation for the enriching line 
Is: 


y 
Y 


Consider the procedure involved in 
going from a plate just stepped off to 
the next plate. Say the plate just 
stepped off ends at X Xo and 
\ Yo. It is desired to find the 
numerical X and Y 


next step from the values at the step 


values of on the 


just ended, 
From Equations (1) and (2) 
\ m* X ] m*) 
Y.=m X%+(—n 
Equating the right sides: 
m)* 1 m* n 
From which: 
x m* X ! 3) 


alternate forms 


» 


Similarly. using the 


). it can be 


“i 


4) 
The same process is involved in going 
from plate 1 to plate 2, and from 
As a matter of 
fact if suitable analytical expressions 
are available for the operating and 
equilibrium lines, any kind of lines 


of Equations (1) and (2 
determined that: 


\ = [1 m*(1 4 


plate 2 to plate », etc, 


fashion 


and 


can be handled in a similar 


m* 


o and- b. 


n 


Calling 


using numbered subscripts to indicate 
the number of the step: 

X 

aX 

iX 

aX 


In the expression for X,, 


Figure 4. Construction for Derivation 


i con 
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the 


terms 


Figure 3. Example of Method 


following a"Xo can be written in re 
verse order to read: 

a’b + a'b + a’b + t+ a®"b 
It is seen that this is the indicated 
sum of a geometric progression of n 
terms. Algebraicly the sum is: 

a l 
4 l 


From which it is deduced that 


S ] 


i 


X a®X +b 
Which 


is more conveniently written: 

X, ] a" (1 Xo) (5) 
Equation 5 can be used to estimate the 
effect of using more plates in a col- 
umn, Another form of the equation for 
solving out for a number of plates, 


given the purities, is: 
l X. ) 
Xo 


In a similar manner the formula for 
the stripping section can be developed. 
It is no more difficult to determine 
more accurate formulas, using the cor- 
rect equations for the operating lines, 
rather than the approximate ones that 
go through X = | and Y 1 for en- 
riching and X & Y = 0 for stripping. 
It is on this basis that the more ac- 
curate formulas are derived. 
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Refinery expansion in ten Western 

Europe countries largely offset de- 

. clines in two others. Belgium, France 

Around the World with Govtaay. tly, cai Ceieatn, Mavanp, 

Portugal, Spain, Sweden andthe 

Refining in 1951 United Kingdom together reported an 

increase in daily crude runs to stills 

it the close of 1951 of 426,643 barrels 

Daily runs to 722 refineries rise 824,291 barrels from the previous year. Denmark and 

The Netherlands declined a total of 

U. S. has 338 refineries in operation 13.516 barrels for the same period 

Total Eastern Europe refining a¢ 

tivities reflected a sizeable increase 

This trend amounted to a 103,129 

barrel increase in daily crude runs to 

; stills, according to Perroteum Re 

im rude runs to the worlds also reported an increasing trend in FINER sources. In 1950 dailv runs to 

(22 yperating refineries in 1951 reining operations along with Cuba taled 847.032 barrels: in 1951 the 

reached 11,871,099 barrels at the ind Mexico. ficure rose to 950.161 barrels. USSR 

close of the year, up 824,291 barrels Every area except the Middle East accounted for more than two-thirds of 

from the previous year. These totals chalked up an increase in refining — this spiral, as its daily runs to stills 

ire actual, except for estimates re operations during 1951. And _ there, jumped from 729.032 barrels in 1950 

juired on refinery operations from the [ran-Anglo-Iranian Oil Company to 804,000 barrels in 1951—up 74,968 

vithin the USSR, satellite Europe and — controversy resulted in the immobili- — barrels daily. Other Eastern Europe 

various other countries whose politics zation of the giant refinery at Abadan countries. all within the limits of the 

ind government prevented collection ind in the sharp curtailment of opera- Iron Curtain, marked up a 28.161 

f exact figures . tions Consequently, Middle East daily barrel hike from 118.000 barrels in 

crude runs to stills of its dozen refin- 1950 to 146.161 barrels at the close 
eries which operated at least a part of — of 195] 

1951 slid from 932,387 barrels in 1950 The Far East. with 29 refineries and 

to 458.097 barrels last year—a de daily crude charging capacity of 327 

ae char ate ? 1 ma of crease of 474,290 barrels Likewise, 800 barrels. recorded an increase of 

229,000 barrels ws credited with — Israeli refinery operations fell off dur- 72.29] barrels in daily crude runs to 

daily crude runs to stills of 6.646.191 — ing 1951, Border difficulties affecting  tijls. At the close of 1950. the area’s 

urrels, ar of 502.710 barrels crude receipts were factors in Israel daily runs reached 243.290 barrels 


The U. S.. continuin us the world’s 
irgest refinur nation with 338 retin 


operation during the year and 


rom the previous vear. Canada and daily crude runs decreasing 2903 bar At the end of last vear. the figure 
irgeot petroleum industry rels daily amounted to 315.581 barrels 
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NORTH AMERICA EASTERN EUROPE 
. 5 95 USSR 


Other Eastern Europe 
Total Eastern Europe 294,970 950,161 
Teta! Nerth America 5 251.2 7 Total Europe 556,680 2,293,645 


SOUTH AMERICA MIDDLE EAST 


Total Middle East 


PAR EAST 

1,432,097 China 

India- Burma- Pakista 
Japa’ 

Netherland East Indi 
British Borne 


Total Far East | 315,581 


AFRICA 

Norway 32 Canary Islands 
Portuga ‘ 4 5 Rgvpt 

Spar ; 5 rr 
Swede J . ’ 4 
United King 2 22 Total Africa 65,500 


bh Mor 


Total Westera Furope > 1 1434s OCEANIA 


Austraha 7 5M i un 


TOTAL WORLD 722 14,038,111 11,871,099 11,046,508 
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How Charge Stock Properties Affect 
Carbon Deposition in Catalytic Cracking 


Alignment chart yields “coke factor” from four 


physical 


>. A. DUVAL 


Magnolia Petroleum C 


ME HE quantity of carbonaceous 
| materials deposited on cata- 
lyst during catalytic cracking 


of petroleum hydrocarbons is of im- 


ind L.S 


properties of the stock 


HOLMES 
Beaumont, T 


mpany 


portance not only in the design of 
catalytic regenerators but also influ- 
ences the scheduling of feed stocks to 
operating units where regeneration ca- 


pacity is limited. In the field of cata- 
lytic cracking of petroleum fractions 
data have been published' on the effect 
of operating variables on carbon de- 
position on catalyst; however, knowl- 
edge concerning the effect of charge 
stock physical properties on carbon 
formation is limited. 

Work was undertaken at the Beau- 
mont laboratories of Magnolia Petro- 
leum Company to determine if the 
physical properties of various petro- 
leum fractions could be related to their 
coke forming tendencies during cata- 
lytic cracking. The oils investigated 
included thermal oils, catalytic 
cycle stocks, virgin gas oils and treated 
stocks. 

One sample of visbreaker gas oil 
order 


ve 
pas 


was fractionated into cuts in 
to produce narrow boiling range frac- 
tions of a similar nature and a cata- 
lytic cycle stock was solvent treated 
with various dosages of furfural’ to 


produce similar boiling range frac- 
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Figure 1. Alignment Chart For Determining Coke Factor From Physical Properties of Charge Stock 
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Figure 2. Relation Between Coke Factor and Carbon Deposition for Cracking Over 
Synthetic Catalyst 


o ! other 
The catalyst used in the 
neluded both synthetic 
lav crackit 

The data for 


d beth ron 


tions Dut differu n respects 


investigation 
ind natural 
catalvsts 

relation were ob 
fixed bed equipment 
sed in obtaining the 


cracking 


ovit ind 


catalyst 
fixed 


1 given 

of carbon 

catalyst at a 

= a function of the 

f the catalyst in the 


ressed as 


Herewith is work done 
to evaluate that portion of the A fa 


tor which is related to the physical 


presente d 


TABLE 1 
Physical Properties of Charge Stocks Cracked Over Synthetic Catalyst 


ww Wesght 
Percent 


Carboa 


Percent 
Average Borling 

API Boling Posat Coke on 

Gr Pout F F Factor Catalyst 


Mean 
Bromine 


a stock. 
were obtained, by 


properties ol 

Correlations the 
use of simultaneous equations, from 
the carbon formation of approximately 
15 stocks having widely different phys- 
ical characteristics. All cracking con- 
ditions were held constant as follows: 


wpe 
Catalyst 


Activity 


Average Reactor 


Hr 
40) 
Four physical properties of a stock 
were found to influence carbon forma- 


tion. These are: 


1} The Mean Average Boiling Point 
expressed in °RX 10 
This can be obtained 
by any of several methods.’ If 
the ASTM 90 percent point of 
the stock exceeds 600° F 
uum distillation converted to at- 


should be 


property 


a vac 
mospheric pressure 
used 

The ASTM 90 percent distilla- 
tion point expressed in °R 10 

If this distillation point exceeds 
600° F 
distillation must be used 


then a converted vacuum 


The Norwood modified bromine 
number.” This property is some 
difficult to obtain 
and it is 


accu- 
that 
made 


what 

rately suggested 

several determinations be 
and the 
The API gravity of 
stock at 60° F. 

The ™ 


( arbon 


results averaged 


the charge 


related to 


following 


properties are 
deposition in_ the 


manner 


100 


API Gr 


An alignment chart for obtaining 
the coke factor directly from the phys 
ical properties of an oil is shown in 
Figure | 

A log-log plot of the observed car 
vield the ‘coke 
is shown in Figure 2. This is 
which the 
rep- 
cata 


bon versus above 
factor” 
the basic 
“coke factor” 
resents cracking 
lyst. Pertinent physical properties of 
the stocks studied 
Table | 

Data of a nature ob- 
tained for cracking over clay catalyst: 
however. the operating conditions held 


correlation from 
was obtained and 
over synthetic 


are shown in 


similar were 


constant were modihed to correspond 
to the conditions normally found on 
units employing pelleted clay catalyst 
The operating conditions held constant 


are show n below 
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176 Figure 3. Relation 
1.70 Between Coke Factor 


og-log pilot o ' served car. and Carbon Deposi- 
A log-log pl t of the observed car tion for Cracking 


bon deposition versus the “coke fac- Over Pelleted Clay 
tor” produced a linear relation ( Figure Cotalyst 

+): however, the slope of the line ob- 

tained is greater than the line for 

synthetic catalysts. This is due in part 

to the differences in the catalyst and 

the conditions of cracking. Table 2 

gives the pertinent physical properties 

of the petroleum fractions used in 

the study of clav catalyst. 


wt.% 


In practical application, the “coke 
factor” (CF) can be used directly in 
the equation relating operating vari- 
ables to coke formation’ as follows: 


Ke 


“ kK 
In the log-log plot of carbon deposi- 


tion versus “coke factor” shown in 


CARBON ON CATALYST 


Figure 2 for synthetic catalyst at the 
operating conditions used the slope 
of the line is equal to 1.0 and _ the 
above equations are directly applica- 
ble in calculating carbon deposition 
if. however, the slope of this line is 
not equal to one as in the case of 


pelleted clay catalyst the equation 2000 3000 4000 5000 6000 7000 
changes to 
COKE FACTOR 


K 
—" =" example, some sulfur and nitro- factor.” However, the same phys- 
The constant K, is a measure of gen containing compounds.’ ical properties which govern gas 
the cracking severity and such other These compounds cause higher oil cracking probably apply to 
factors as purging efficiency. The eval- carbon deposition than is indi these lighter fractions but to a 
uation of these factors is outside the cated by the “coke factor.” different degree. 

scope of this paper 7 The correlation was established The correlations are based on thor- 
Limitations to the use of this “coke for gas oil cracking and it has ough purging of catalyst after crack- 
factor” are as follows been found that low boiling ing. If purging is done at relatively 
the fractions produce more carbon low temperatures, a heavy residual 
oil is left on the catalyst. The quan 
tity of this oil can be determined by 
extraction with benzene. The “coke 
TABLE 2 factor” relates coke on the catalyst 

Physical Properties of Charge Stocks Cracked Over Clay Catalyst exclusive of this extractable oil. 


1) Certain substances poison 
various types of catalyst. for than is predicted from the “co 


wo Weight REFERENCES 
Mean Percent Percent Alex Voorhies, Jr Industrial and Engi 
Average Bothag Carbes neering Chemistry, Vol. 37, 1945, Page 318-22 
API Boiling Pot Bromine Coke on 2« W. Shelley and ¢ W. Rackley, Petro 
STOCK Gre Point, °F F N Factor Catalyst eum Processing, Sept., 1952 
—_——_ —— ? Equipment described in “Standard Methods 
3 Ue) Determination of Cracking Catalyst 
> as by J Alexander presented at the 
2.05 Twe seventh Annual Meeting of the Ameri 
147 an Petroleum Institute, November, 1947 
115 *H. R. Linden, Oj! and Gas Journal, July 
i 7, 1949, Page 60-5 
*Wayne ‘ Edmister and © H Pollack 
Chemical Engineering Progress December 
Page 905-26 
* Herbert L. Johnson and Richard A. Clark 
ee Industr and Enginee. ¢ Chemistry Ana 
Thermal Reformer ts 123 I lytical Edition, Vol. 19, 1947, Page 5869-7 
85 percent overhead No. 10 16 5 John 8S. Ball, M. L. Whesman, and W. J 
Wenger Industrial and Engineering (hem 
str Vo 43. Page 7-8 November, 1951 





3.10 


mmpany Publication 








New McElroy-Wilshire 
Gasoline Plant Is Dedicated 





Capacity could be doubled in future by 


addition of compressor horsepower 


N ceremonies highlighted by 
speet hes from prominent indus 
try men, the recently completed 
McElroy-Wilshire gasoline plant near 
Crane. Texas, was officially dedicated 
on July 19 
The $1,500,000 plant, owned jointly 
by Lone Star Producing Company and 
Wilshire Oil Company, Inc., was con- 
structed by Lone Star will be 
operated by that firm. It is located in 
the Ellenburger-Wilshire oil field 
which brought in its discovery well on 
April 15, 195] 
The plant is currently 
» million cubic feet of gas daily, well 
below the design capacity of 16 mil 
cubic feet. Vessels, and 
structures have been oversized so that 


and 


processing 


towers, 


lhon 
the capacity of the plant can be 
doubled by the addition of compressor 
horsepower 
Unusual features include the facili 
ties for process water and the availa 
bility of unde rground storage for prod 
cts. As a part of the 
clopment project 18 
drilled in the sandhills northwest 
Installation of 20 miles of 


spec ial water 


water wells 


plant 


Left to right: D. N. McDonnell, Wilshire Oil Vice-president, Chairman 
Olin Culberson, Railroad Commission, and D. A. Hulcy, President of 


Lone Stor 
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pipe to deliver the water to the plant 
ran the total cost of the water system 
to $250,000. Water conservation meas- 
ures include air-cooling systems for 
exhaust steam, engine water and com- 
pressor gas. 

The plant’s liquefied petroleum 
products are stored in 14 tanks with 
a total capacity of 360,000 gallons. A 
900-foot salt underlying the 
plant area is available for construc- 
tion of underground the 
gasoline, propane, and butane. Living 
quarters have been provided on the 
0-acre plant site for the supervisory 
personnel. An air-conditioned build- 
ing houses the offices and laboratory 


section 


storage of 


The raw materials for the plant in- 
clude separator gas at 50 psi and well 
gas at 500 psi. The incoming separator 
gas is compressed to 500 psi and, in 
admixture with the well gas. is 
cessed through amine and high-pres- 


The gasoline stream is 


pro 


sure absorbers 


A Panoramic View of the New Piont neor 
Crane, Texas 


distilled and the overhead product is 
sent through a series of columns for 
the removal of ethane. propane, and 
butane. The residue gas is purchased 
by El Paso Natural Gas Company, and 
J. W. Gaddy of Odessa has contracted 
for the purchase of the liquefied petro- 
leum products. All products are cur- 
rently transported by tank truck, 
although a pipe line system is being 
considered. 

Speakers at the dedication included 
Olin Culberson. chairman of the Texas 
Railroad Commission. D. A. Huley. 
president of Lone Star. and D. N. Me- 
Donnell, vice-president of Wilshire. 
A. W. Breeland of Lone Star recog- 
nized the plant’s perfect safety record 
with the special 
safety award to Joe Francis. Lone Star 


presentation of a 


superintendent 


Lone Star's President Hulcy points out features of the new plant to 
PETROLEUM REFINER Editor Bob Phillips, center, as J. A. Bates, District 


Superintendent, looks on 
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Thermal Insulation for 


Industrial Requirements 


Part Vi—Design Consideration for Low 


Temperature Range Insulation 


In this temperature range the design considerations are discussed 
with new emphasis on properties other than thermal resistance 


RAY THOMAS 


varbide and Carbon Chemicals C 


South C 


HE fundamentals of design 
and application for elevated 
and atmospheric temperature 
have been discussed in pre- 
vious articles. The primary function 
of thermal insulation, so far. has been 
the thermal resistance. Some thought 
has also been given to other factors 
affecting heat flow but they have been 
of somewhat minor importance com- 
pared to the major thermal 
conductance. Part VI examines the low 
sub-zero temperature 


ranges 


point, 


temperature or 
range and introduces a new emphasis 
on some of these properties heretofore 
mentioned as being of less importance. 


Requirements of Installation 

Insulated equipment or piping used 
in sub-zero temperature operation pre- 
sents the primary problem of mois- 
ture control. Moisture, which condenses 
on the surface of a glass of cold 
water, condenses in the same manner 
and for the same reason on the sur- 
face of equiment or piping being oper- 
ated at low temperatures. When the 
temperature of the metal drops below 
the dew point of the surrounding air, 
moisture contained in the air con- 
denses on the cold surface in the form 
of water which later becomes frost or 
ice when the temperature has reached 
32° F. or below. The mere applica- 
tion of thermal insulation to a cold 
surface will neither change these con- 
ditions nor stop the flow of moisture 
which would result in condensation 
taking place. 

Water vapor, being a gas, can pene 
trate any material which can absorb 
air. When a cold surface on one side 
of a gas-tight barrier causes the vapor 
to condense in the form of water, the 
vapor pressure of the air is reduced 
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harleston 


W. Va 


at that point. Where a thermal insu- 
lating material is applied to this cold 
surface the inner surface of the insu- 
lation subjected to the lower tempera- 
ture is also in this low vapor pressure 
area. A pressure difference is there- 
fore created between the warm side 
and the cold side of the insulation. 
Since vapor resistance of the thermal 
insulation is of a low degree gen- 
erally, a supplementary material 
called a vapor barrier becomes neces- 
sary. The only way to retard the flow 
of moisture into the insulation is to 
provide a vapor barrier on the warmer 
surface. 

A “vapor barrier” is so named be- 
cause its high resistance to the flow 
of moisture vapor results in slowing 
down the process of vapor flowing into 
a thermal insulating material. A vapor 
barrier does not completely stop the 
flow of moisture vapor. Since neither 
a thermal insulating material nor a 
vapor barrier is entirely effective in 
stopping moisture-vapor travel, a 
proper combination should be em- 
ployed to retard its progress so that 
the service life of the insulation may 
be lengthened materially. A rapid 
rate of vapor migration causes moist- 
ure to form within the insulation, re- 
sulting in an early failure of the in- 
sulation. A poorly designed or poorly 
applied low temperature installation 
may fail within a few months whereas 
a job properly designed and applied 
will last many years. 

It is possible to use metals (and 
perhaps some plastics which have an 
extremely small vapor migration rate) 
and by welding, hermetically seal the 
insulation to obtain an installation 
which is practically vaporproof. The 
extreme difficulty of physically ob- 
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taining such a hermetically sealed bar- 
rier however, with its attendant cost, 
makes such an approach uneconomical 
for general application. It is also 
uneconomical to install thermal insu- 
lation with poor vapor protection 
because of its short life preceding fail- 
ure. The engineer’s problem is the 
design of an installation that will pro- 
vide a reasonable life expectancy at a 
reasonable cost. 

Not only does the vapor condensa- 
ition inside the insulation cause ulti- 
mate failure but as the air spaces 
within the insulation become filled 
with moisture the thermal conductivity 
of the insulation is increased. For this 
reason, not only must the resistance to 
heat flow be satisfactory when the 
materials is new and dry, but it must 
also be satisfactory for some given 
period when it contains moisture. 
Therefore, design calculation must al- 
low for some increase in conductivity 
values over those published for the 
material in its dry state. Also, since 
thermal characteristics are a function 
of the moisture content, the vapor 
barrier should be as carefully selected 
and designed as the primary thermal 
insulating material. 


Factors Involved 

To point out the factors involved, 
an example is shown in Figure 1. 
Assume the operating temperature of 
the pipe (or vessel) is 30° F. on the 
surface with 100 percent relative hu- 
midity, and the vapor pressure is 
0.164 inches of mercury. The outer 
surface of the insulation on this pipe 
(or vessel) is sealed with a vapor 
barrier. The surrounding atmosphere 
is 90° F. with a relative humidity of 
80 percent. Under these conditions the 
vapor pressure of the atmosphere is 
1.100 inches of mercury. The differ- 
ence between the inner and outer va- 
por pressure will be the force against 
the vapor barrier. This is 1.100 minus 
0.164 which equals 0.936 inches of 
mercury. In more familiar terms this 
equals 0.464 psi, or 70.6 pounds per 
sq. ft. This force is pressing inward 
on the entire area of the vapor mem- 
brane, seeking to penetrate any crack, 
hole, or weakness. If the vapor does 
get through the barrier and goes into 
the insulation, its temperature becomes 
lower, and at some point toward the 
inner surface the vapor will reach its 
dew point. As previously mentioned. 
the continuation of this process will 
ultimately fill the air spaces in the 
insulation with water or ice. Although 
the process of moisture migration can- 
not be stopped it must be sufficiently 
retarded to obtain a reasonable eco- 
nomic life of the installation. This 
example has been stated in its simplest 
form and does not include; variation, 
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especially increases. in ambient tem 
I 


perature; proximity of bodies of wa 
ter, spray ponds or escaping vapors; 
surfaces of nearby 


radiation from 


equipment or the sun 
One of the important considerations 
of the design for low temperatures is 


thick 


ness to provide thermal resistance so 


to specily sufficient insulation 
that the outer surface of the insulation 
has a temperature above the dew point 
of the surrounding during the 
warm The should 
this surface temperature fall below the 


air 
summer reason: 
dew point of the air the outer surface 
of the insulation would be continually 
Moisture in 
harrier 


wet due to condensation 
the liquid stage on a vapor 
surface will increase its vapor migra 
tion rate, as well as cause sloppy ap- 
pearance and possible damage from 


dripping water 


Three-Part Problem 


should be broken 
The first is the 
the 
by 
The second 
the 
the 
insulation under the vapor conditions 
The third is the design and 
the bar 
protective coat. In some 


The 


down into three parts 


problem 


selection and design of thermal 


insulation as de termined the con 
ditions of the installation 
is the 


proper 


design and selection of 


vapor barrier to protect 
involved 


selection of proper weather 
outer 
the 


barrier 


reer ofr 
barrier and 

and the 
other in 
and 


It must 


instances vapor 


weather will be one 


same material, whereas in 


stances a separate vapor barrier 


weather barrier may be used 


be remembered that it is not enough 
that each perform its individual fun 
tion, but in addition. each part of the 
installation must function harmoni 
ously with the other parts 

The particular requirements of any 
will the selection 


installation govern 
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of the type and manufacture of insu- 
lation most desirable in each instance. 
In most cases the physical properties 
are the deciding factor as to the 
proper insulation. Thermal insulation 
in itself is normally not very vapor 
resistant since its primary function is 
that of resisting heat flow. Some mate- 
rials requiring binders to unite the 
mass into a cohesive shape may repel 
water quite satisfactorily but are very 
weak in their resistance moisture 
vapor. Because all insulation used to 
retard the flow of heat to low tempera 
ture equipment or piping is subjected 
to moisture, it follows that any insula- 
tion for this purpose must be 
resistant to damage by moisture. Un- 
der these damp conditions the insula- 
tion should resist rot. mold. softening 
or any action of disintegration due to 
presence of water. 


used 


The insulation must be able to resist 
the physical stress imposed upon it. 
When the pipe or vessel contracts, the 
insulation must be sufficiently flexible 


installed te absorb the 


or properly 
compression. Similarly, the insulating 
material must be able to withstand any 
other mechanical stresses to which it 
may be subjected, such as vibration, 
twisting or bending. In addition, the 
insulation must be able to withstand 


the forces of abuse exerted upon it 
from the outside. Insulation installed 
in an industrial plant may be walked 
upon or hit with ladders which may 
damage its vapor barrier. but it should 
be sufficiently strong to resist the ordi- 
nary abuse to which it may be sub- 
jected 

Not only 
external stresses applied to it but it 
also must resist internal stresses. Tem- 


must the insulation resist 


perature changes will set up stresses 
in the insulation itself. One excellent 
low temperature material possesses 
that, if warmed 


such characteristics 


suddenly, it may develop cracks from 
stresses caused by this rapid tempera- 
ture change. All fibrous, granulated, 
or cellulated type materials may be 
subjected to internal stresses caused 
by ice crystals when formed in the air 
spaces. 

In low temperature as in moderate 
temperature applications the ability of 
the insulation to resist the flow of elec- 
trical currents may be very important 
in the prevention of galvanic action 
which causes damage to equipment or 
piping. Of course, the material and 
method of fastening the insulation 
may determine whether such galvanic 
action will Whenever metals 
dissimilar to the equipment or piping 
are used, care must be taken that suf- 
ficient electrical resistance is provided 
to eliminate the possibility of damage 
by galvanic electrical flow. 


occur. 


Problems of Securement 


The securement of low temperature 
insulation to low temperature equip- 
ment and piping becomes, in many 
instances, a serious problem. In no 
case should the metal securement ex- 
tend from the low temperature surface 
to the outside of the insulation. Steel 
has roughly 900 times and copper 
9000 times the heat conductivity 
insulation at low temperatures. A 
small projection of steel or copper 
from inside to outside provides a path 
of heat flow to the temperature 
surface. This heat gain, although great. 
is not the important factor. The im- 
portant factor is that this metal be- 
comes cold, then ice forms around it 
to cause a break in the vapor barrier 
and provide a point of entry for 
moisture to destroy the insulation. Any 
metal which, due to must 
project beyond the surface of the in- 
sulation, should be insulated for a 
distance at least four times the thick- 
ness of the insulation. This is a rule 
of thumb. Actually the distance should 
be determined by the amount of heat 
the projection insulation will allow to 
pass into the extending metal, as com- 
pared to the amount of heat which 
will be transmitted by its cross section. 
The gain through the insulation should 
always be as nearly equal to that 
through the cross section as practica- 
ble. The end projecting through the 
protective insulation should be above 
the frost point. 


of 


low 


necessity, 


One serious problem frequently 
overlooked in low temperature insula- 
tion is its possible contribution to fire 
hazards. Because all high temperature 
thermal insulation materials are fire 
resistant. the user of thermal insula- 
tion sometimes forgets that not all low 
temperature materials are equally safe. 
In many industries where fire-resistant 
31, 
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construction is required, low tempera- 
ture insulations are used which are a 
potential fire hazard. In other in- 
stances, a fire-resistant low tempera- 
ture insulation is coated with a haz- 
ardous vapor or weather barrier. 
Whenever low temperature insulations 
which are not fire resistant are used 
because of other factors which make 
them desirable, special care should be 
taken to cover them with a fire-resist- 
ant coating or jacket. If this is not 
practical then a sprinkler system or 
other protective devices should be pro- 
vided. It is difficult to find a suitable 
fire-resistant material (none are fire- 
proof), but materials are now avail- 
able which are a definite improvement 
and which offer increased hope in the 
near future. 


Requirements of the Vapor 
Barrier 

Fundamentally, as mentioned 
viously, since the primary function of 
a vapor barrier is to prevent vapor 
from entering into the thermal insula- 
tion, its rate of vapor transmission 
should be low. However, for satisfac- 
tory service the vapor barrier must 
have other characteristics to enable 
fulfillment of its function. It must be 
properly secured to the insulation it 
is to protect. In the case of jacket 
materials a satisfactory vapor-sealed 
joint must be obtained; consequently, 
the cement or sealer used (and its 
method of application) is more impor- 
tant than the jacket itself. Where 
using plastic material, satisfactory ad- 
hesion to the insulation surface must 
be obtained and the material must 
cover without leaving pin holes and 
weak spots when dry. 

Like the thermal insulation the va- 
por barrier must withstand the stresses 
imposed upon it without tearing, 
cracking, or chipping. It must also 
withstand mechanical impact such as 
that caused by walking upon it. Also, 
it must have sufficient tensile strength 
to resist shear and pull. It must with- 
stand the maximum and minimum 
temperatures to which it is exposed 
without becoming brittle and cracking 
when cold, or becoming soft and run- 
ning when warm. 


pre- 
’ 


Requirements for Weather 
Barrier 

The vapor barrier may or may not 
be a weather barrier. In cases where 
a material is both a vapor barrier and 
a weather barrier, it must have suffi- 
cient properties to serve both pur- 
poses. It is not necessary for a weather 
barrier to have an extremely low va- 
por transmission rate where used over 
a vapor barrier. 

The strength properties of the 
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Figure 2. Application of Insulation to Metal 
Projection Attached to Low Temperature Vessel. 


weather barrier should be sufficient to 
resist the stresses and loads imposed 
upon it. In addition, the barrier must 
be able to withstand the ravages of 
weather, the effect of which is one of 
the most difficult of all things to con- 
trol. It must withstand all the elements 
such as rain, sleet and snow. Atmos- 
pheric temperatures in most sections 
of the country vary in excess of over 
100° F., and the weather barrier must 
perform satisfactorily at the very 
highest temperature as well as the 
very lowest. It must withstand the 
radiation of the sun and the force of 
wind. In some areas the wind will pick 
up sand or grit so the weather barrier 
must resist this abrasion. It must also 
resist the attack of fumes and gases 
to which it may be exposed. 


Special Requirements 

Other materials are needed for the 
application of low temperature insula- 
tions which are not classified as ther- 
mal insulation, vapor barrier, or 
weather barrier. 

One such material is an adhesive 
cement used either to adhere the insu- 
lation to a vessel or to cement the 
insulation to similar materials. These 
cements must have characteristics 
which will satisfactorily fulfill their 
function, The temperature with which 
they may come in contact is generally 
much lower than that to which the 
vapor, or weather barrier may be sub- 
jected because it is used on the inner 
surface of the insulation in contact 
with the low temperature vessel or 
pipe. A much greater strain is imposed 
on this cement when used with dual 
temperature service and extreme care 
should be exercised in its selection. 
When operating temperatures are 
lower than —50° F. or higher than 
100° F. the use of asphaltic materials 
for this service should be questioned 
as they generally become hard and 
brittle at the lower temperature and 


A Gulf Publishing Company Publication 


may lose their grip at the higher one. 

Other materials are used to cushion 
the insulation against vibration and 
abrasion. These again must be chosen 
with care. Used in joints they must 
remain elastic and maintain their ad- 
hesive properties at low operating 
temperatures. In cases where operating 
temperatures are below 50° it is 
necessary to have one material for the 
inner joints and another material 
which has better sealing and vapor 
resisting characteristics in the outer 
joints. To the writer’s knowledge only 
a limited number of joint materials 
are usable in the range 50° to 

300°, and they do not have the ad- 
hesive, vapor-resistance, and _ elastic 
properties of many of the adhesives 
suitable for the service down to 

50° F. 

Some of the necessary properties of 
the thermal insulation, the vapor bar- 
rier, the weather barrier, and adhe- 
sives have each been discussed. It is 
not always possible to use the best of 
each group for any particular applica- 
tion, since in some instances the mate- 
rial chosen is not compatible with the 
others. It should be remembered that 
materials selected must function to- 
gether as a unit and each must work 
well with the others, 


Testing of Insulation 

The tests for insulation, vapor bar- 
riers, and weather barriers are impor- 
tant in the determination of those 
materials to be specified for any par- 
ticular installation. The tests for insu- 
lation as listed in Part IV (Perro- 
LEUM Reriner, June, 1952) may be 
used to advantage for the low temper- 
ature range as well as for the mod- 
erate temperature range. 

Tests should also be devised to eval- 
uate the properties of the vapor bar- 
rier and the weather barrier, since the 
proper selection of these materials is 
equally as important as the selection 
of the thermal insulation. (American 
Society for Testing Materials, Com- 
mittee C-16, has tests in process to 
determine proper values for moisture 
vapor resistance.) It is wise to test the 
insulation, vapor barrier, and weather 
barrier in combination to be certain 
that they function together as a unit. 

It should be kept in mind that tests 
for the most part will determine what 
materials should not be used, because. 
in most instances, no completely satis- 
factory material exists and the mate- 
rials used are those which most nearly 
satisfy the desired conditions. 

Again referring to Part IV the list 
of questions to be answered may also 
be used to advantage in the design of 
insulation for this temperature range. 

Figure 3c illustrates the three funda- 
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Figure 3c. Schematic Details of Typical Equipment, Pump, and Piping 


mental types of low temperature mate 
will be discussed further 
A rigid type of low tem 
indi 


rials which 
in Part VII 
thermal 


vessel 


insulation is 
No l 
necting Nos. | 
rigid type is indicated for vessel No 


perature 
cated for and lines con 


vessels and 2, a semi 


2 and lines from the pump to vessel 


No. 1, and a non-rigid or flexible type 


for vessel No. 3 and lines from vessel 
No 


Cision 


} to the pump. Following the de 
the 
used, it may become necessary to com 


regarding materials 


bine different for various rea 


and facilities may 


ty pes 


sons. Time not 


to be 


be 


sufficient to provide prefabricated or 
preformed shapes for irregular sur- 
faces, so a more flexible type of mate- 
rial may be selected for application 
to such surfaces. Such a material, even 
under one set of 
to be the less 


though more costly 
conditions, may pr \ve 
expensive under other conditions. The 
time by allowing the unit to 
begin operation promptly may amount 
many times the cost of the more 
expensive method. This is especially 


saved 
to 
true where emergencies are involved. 


Dissimilar materials are not always 
restricted to adjoining surfaces, but 


may be used in combination to satisfy 
the required resistance. If it consists 
of two rigid materials, two semi-rigid, 
or one of each type, the combination 
may be easily obtained where the ma- 
terials are manufactured under the 
Thomas Dimensional Standard Sys- 
tem, since all of these materials will 
nest within each other. Where a flexi- 
ble material is combined with either 
a rigid or semi-rigid, close tolerances 
are net required because the thickness 
can be reasonably well controlled 
through the pressure exerted in the 
application. 


Design of Piping and Equipment 


Although the insulation 
may not be responsible for the design 
of piping and equipment, he is re- 
sponsible for placing certain facts and 
information in the hands of such de- 
signers which will enable them to 
provide conditions more suitable for 
proper insulation installations. Many 
a plant has been designed which in its 
bare state was a thing of mechanical 
beauty and utility with unobstructed 
access to all areas. Following the ap- 
plication of adequate thermal insula- 
tion however, the original outlines 
became so distorted that the final ap- 
pearance only remotely resembled the 
former and movement about the unit 
was made with difficulty. Sufficient 
spacing between adjacent piping is too 
often overlooked and such negligence 
can often double the cost of the insu- 
lation. Cradle supports should be 
placed on the outside of the insulation 
where possible, since every break 
through the insulation caused by pro- 
jections is a potential failure. Anchors 
and guides should be designed to give 
the insulation applicator an even 
break because his is a difficult job 
even under the best of conditions. 
Suitable insulation supports must be 
located on vertical and 
equipment to safeguard against slip- 
ping of the insulation. Nozzles and 
projections of equipment should be 
of sufficient length to permit tieing off 
and sealing the insulation behind the 
flanges and cross members. 


engineer 


long lines 


End of Part V1. Part VII will appear 


in an early issue. 
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E helps people to explode 

He is R. L. B. Roessle, head 

of Employe Counseling Serv- 
ice for Standard Oil Company (N.]J 

He is a safety valve for the angry, 
a stimulant for the bored, an escape 
for the frustrated, a refuge for the 
fearful. He is perhaps the industry’s 
most talented listener—and he cre- 
ated his own job 

An adult company in an industry 
just now emerging trom the rugged 
individualism of brawling adolescence, 
Jersey Standard has long provided 
havens for troubled employes. For 
years Jersey people have been urged 
to take their problems to the medical 
and personnel departments and to 
their own supervisors. But there was 
a gap in the program. Who will dis- 
cuss a job problem with his super- 
visor when his dislike of the super- 
visor is the very problem? Who will 
spread his intimate personal secrets 
before the eyes of a company doctor 
or personnel man? 

Roessle observed this lack, asked 
and received permission to set up the 
counseling service, and began listen- 
ing to people’s troubles. That was in 
1947, and he and his assistant, Miss 
Rita Hart, have now listened nearly 
3000 times. More than 1500 employes 
have “blown their tops” about nag- 
unfair wayward 
children. All of them absolutely sure 
their would never leave the 
counseling room. 

No less vital than secrecy is the 
voluntary basis on which the talks 
are conducted. The counseling room 
door is open to ail, but nobody is 
pushed through it. And nobody re- 
ceives a gift-wrapped solution to his 
troubles. He talks; the counselor lis- 
tens. Then, gently, deftly, he is 
squared away to his problem 


ging wives, bosses, 


secrets 


The counselor’s technique for the 
fearful is to help him confront his 
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Employe counselor asked for 
and got job of listening to 
other people's troubles. 
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Petroleum Refiner Staff 


difficulty instead of running away. 
But for the bewildered, it is necessary 
to explore beyond the apparent dif- 
ficulty. In one out of five cases the 
counselors are asked for one form of 
guidance only to find that the sur- 
face problem veils a deep emotional 
stress. For example, in Roessle’s files is 
this case history of John X: 


“Wants transfer. Hates his boss. 
On finding out that he also hates 
his father, it is made clear to him 
that there may be some relation- 
ship between the father attitude 
and his attitude toward his boss. 
It is recommended that he talk to 
his boss, which he does. He finds 
that his boss is quite different from 
what he had anticipated. He is still 
working in that department, and 
has been advancing steadily.” 
Counseling sometimes points a path 

away from employment with Jersey 
Standard, For example, there was the 
case of Harry L: 

“Is unhappy in present job. In- 
terests indicate outdoor, mechani- 
cal and scientific. He decides after 
discussing the situation at some 
length that he will become a veteri- 
nary and leave the company.” 
Many of the cases are less conclu- 

sive. The counselee stops the visit, 
and since the service is purely on a 
voluntary basis, the real problem is 
never ascertained. Such was the case 


of Miss X: 


“Shows great falling off in work 
output . She is advised to take 


A Gulf Publishing Company Publication 


some YWCA courses and increase 
her circle of friends. Actually, the 
counselor did not feel at the time 
that there had been movement on 
the case. However . . . she has been 
showing consistent improvement .. . 
This is a case where the dynamics 
are not observable. We only recog- 
nize that something occurred in the 
counseling situation to enable her 
to make a better adjustment to the 
job situation.” 


For convenience, Roessle divides 
employe problems into five classifica- 
tions: 


® Vocational—on the job. 


® Personality ad justment—where 
there is a minor psychological dif- 
ficulty. 

® Pre-retirement—for those who 
will soon be retiring. 

®@ Information—for those concerned 
about jobs in general, company poli- 
tics, ete. 

@ Supervisor counseling—to help 
supervisors with any unusual personnel 
problems, 

Age, sex or length of service seem 
to have no bearing on the degree to 
which people need help, says Roessle. 
The only noticeable trend is that the 
younger age groups are, quite logi- 
cally, more concerned with vocational 
and educational problems, the cate- 
gories which embrace about 57 per- 
cent of the total interviews. 

Older people who go to Roessle 
and Miss Hart have usually made ad- 
justments in their working lives. Of- 
ten they are just plain bored with 
a routine task which arouses no job 
pride, gives no satisfaction of achieve- 
ment. Or sometimes they are lonely, 
often because of the loss of husband, 
wife or parent. The solution to either 
problem can be the stimulation of a 
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Robert L. B. Roessle 





ROBERT L. B. ROESSLE was 
Albany, N. Y., Aug. 8 


1897, and started in business as an 


born at 


office boy with a shipping concern 
He enlisted in the Navy in World 
War I and became an ensign be- 
In 1921 
he started Standard 


and went to Norway with one of 


fore the close of the war 
with Jersey 
the Norwegian subsidiaries. Within 


a few years he became manager 
of a Standard affiliate in Norway 
and after 16 years returned to the 
parent company in New York to 
become head of the Overseas Per- 
Office, and 


Marketing Coordination 


sonnel then joined 


Foreign 

His position of advisor on em- 
pleye development includes the 
counseling activity and the promo- 
tion of various employe relations 


techniques 





hobby, cultural pursuit or social ac- 
tivity 

The counselors occasionally hear 
problems which are referred to out- 
side agencies better equipped to han- 
dle them. Marital difficulties, for in- 
stance 

Roessle and Miss Hart make no 
effort to divide the between 
themselves according to types of prob- 
lems or the age or sex of the cus- 
tomer. An exception is the pre-retire- 
ment problem, usually handled by 


cases 


Roe ssle 
Roessle has no which 


against 


Statistics 
counseling successes 
followed up his cases 
destroy the confidential 
nature of the service. But on the 
whole, he believes most of his cus- 
tomers have gone away satisfied, and 


chart 
failures; if he 
he would 


sometimes they tell him so later 
“Sometimes,” he says, “it’s just a 
cheery voice on the telephone saying 
‘Just thought you'd like to know I got 
that promotion.’ That in itself may 
mean the happy ending to a case 
which just a few weeks ago was all 
tears and woe. And such a phone call 
is enough to make it all worthwhile.” 


Rita V. Hart 





RITA V. HART was graduated 
from New Jersey State Teachers 
College in June, 1943. She began 
her business career in a clerical 
position with the Federal Reserve 
Bank of New York. Shortly there- 
after she was appointed education 
counselor. Realizing the need for 
additional psychology training, she, 
herself undertook an evening pro- 
gram toward a master’s degree in 
vocational guidance at Columbia 
University, which she completed 
in June, 1949. She subsequently 
completed some courses toward a 
Ph.D. in psychology at Fordham 
University 
Before 
where she has been doing counsel- 


joining Jersey Standard, 


ing and administering testing and 


rating programs for 2/2 years, Miss 


Hart worked as personnel assistant. 
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There’s the simplest, most efficient combina- 
tion for opening coke-clogged still tubes fast. 
Keen, long-lasting teeth on the cutter head 
unlock the iron grip of coke deposits, smash 
their way through clogged tubes without cut- 
ting tooth design in tube walls. And giving 
the proper spin in this combination is the 
powerful Lagonda 1100 Series motor. Ball 
thrust bearings at both front and rear plus 
exclusive Lagonda pressure lubrication insure 
long life and a short clean-out job. It will pay 
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you to remember the combination that cuts 
down-time — clears coke deposits in no time 
... Lagonda 1100 Series tube cleaners. And 
you'll find a Lagonda man is a “savvy” part- 
ner on your next coke-busting job. Call him, 
he'll be happy to help. 


BULLETIN Y-29... 

is crammed with interesting facts on 
how to cut down-time while clearing 
still tubes. Mailed on request. 


ELLIOTT COMPANY 
LAGONDA DIVISION, SPRINGFIELD, OHIO 


Plants at: JEANNETTE, PA. * RIDGWAY, PA. 
AMPERE, N. J. * SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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Coulter Presents 
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Co- Authors Split in 


Selecting Hobbies 


joined California Researcl 
in 1945 and is present! 
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prosessing 
particularly 


ii tsomert 


John E. Walkey Gordon E. Langlois 


K. E. Coulter 


University f Washi 
D. from the Universit 


Burley, 


L. S. Holmes 


Information, formal and otherwise, about 

the men who write for PETROLEUM 

REFINER as well as others prominent in 
the processing industry. 


Magnolia Authors Talk 
Of Carbon Deposition 


How Charge Stock Properties Affect 
Carbon Deposition in Catalytic Crack 
ing,” on page 109, is the work of tw 
Magnolia Petroleum Company engineers 
who have spent lots of time getting ac 
quainted with the intricacies of cat crack 
ing. C. A. Duval, Js ne of the Texas 
born patr hails tron Au l 
graduated from his homet 
the University of Texas, u 
Salnie vear he went t 4 r 
nolia at Beaumont, Texas. M 
and tather of a 12-year | 
month-old daughter, he works 

‘ 


’ 
uct contr 


laboratories for tw 

and spent six more as a process engineer 
on Houdry and TCC units. At present 

he urge of the light oil control 

L. S. Holmes 

his time hunting and fishing 

when he isn't working as a group leader 
in Magnolia’s process control laborat 

ries in charge of catalytic cracking pilot 


, and his unit operations, or relaxing with his wi 

Texas. He young daughter and eight-montl 

Corporation son. Holmes began working as a process 
senior re engineer on catalytic cracking in 1948 


and assisted in the start-up ree a 
Idaho lft TCC units at Beaum 
B.S. in Buffalo, N. Y He is a 
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Mathieson Chemical Corporation Plant 
Doe Run, Kentucky 


From Gabe, Kentucky, liquid hydrocarbons extracted 
from natural gas are piped to Doe Run. Here, at the 
4 rate of 450,000 gallons per day, they are converted into 


4 domestic bottled gas, natural gasoline, and “permanent” 


anti-freeze, as well as intermediates for the manufacture 


¢ of plastics and synthetic fibres. 


STONE & WEBSTER ENGINEERING CORPORATION 


# BADGER PROCESS DIVISION 
era WITH E. B. BADGER & SONS (GREAT BRITAIN) LTD. 


Hydrocarbon Extraction Plant 
Tennessee Gas Transmission Company, Gabe, Kentucky 





DEPENDABILITY IN CATALYSTS 
CANNOT BE SEEN 


Top uniformity and dependability are available to you in Davison’s 
microspheroidal (M-S*) or ground (DA-1*) synthetic fluid-type cracking catalysts. 
The accompanying photomicrographs show the physical characteristics of the DA-1 
and new M-S catalysts produced in Davison’s Cincinnati plant. Uniform physical and catalytic 
characteristics result from Davison’s modern facilities and years of technical experience and research, 
Experienced Davison Field Service Engineers—complete laboratory facilities—are all part of 
Davison Dependability — Dependability with the big “D”. 
*T.M.1.D.C.C. 


Progress Through Chemistry 
THE DAVISON CHEMIGAL CORPORATION 
Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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John M. Campbell 


BS & B Pair Team Up 
On Natural Gas Series 


Black ye Bryson men 

L.. Laurence and John M. Camp 

mbined their talents to produce 

series “Dehydration of Natural Gas 

and Light Hyd iquids,” Part 
1 of which begins on page 65. Laurence 
lirector of engi ng tor BS & B, at 
tended Cameron Junior College, and in 
1941 graduated with a degree trom 
the | niversit) ~f Okahoma. He 
formerly employed by Carter Oil Com 


Sivalls 


rocarbons | 


was 
he was engaged in research 
yment and practices He 
present company tor 


any where 
drilling equ 
has been with the 
eight years during which he has been 
in the 
equipment 
Iowa-Oklahoma Product 
Campbell received his B.S. in chemi 
cal engineering at Iowa State in 1943, 
and then accepted a position with du 
Pont at Cleveland from which he was 
soon transferred to their atomic energy 
installation. In 1946 he became an in 
structor in chemical engineering at the 
University of Oklahoma until resigning 
in 1950 to complete work on his Ph.D 
Prior to, and since receiving his Ph.D 
degree in 1951, he worked for Black, 
& Bryson on special dehydration 
problems and is now technical assistant 
to the oil and gas sales manager. Camp 
bell’s primary interest lies in 
athletics, and he is an active official in 
the Oklah« is mat 
ried and has two sons 


active design of gas and oil proc 


Sivalls 


outside 


ma high schools, He 


Biehl Is Former Navy 
Engineering Officer 


James A 
article “How 


Wastes From (¢ 


authored the 
Phenol In 
Processes” on 
was barely out of college when 
called into the Navy, but ap- 
that didn’t dim his interest mm 
esearch and development 

Graduated from Indiana University in 
1943 with a B.S. degree in chemistry, 
he joined The Ohio Oil Company as a 


Biehl, who 
To Re duce 
atalytic 
age &&, 
e was 
varently 


August, 1952 


Lawton Laurence 
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inson, Ill 

Shortly 1944, he entered 
the Navy and serve vo years as at 
Biehl is mar 
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Blick Writes While 
On Location In Texas 


Brazoria, 


four-veat 


Temporarily quartered in 
Texas, as he works on chemical plant 
development engineering for the Dow 
Chemical Company, Robert G. Blick 
staff engineer for Lee Factors Company 
of Los Angeles, is the author of “Ana 
lytical Solution of McCabe-Thiele” be 
ginifing on page 105. This article is the 
fourth Blick has published in PR, hav 
ing submitted single articles in 1949 and 
1950, as well as a series of three in 1950 

“It seemed to me,” wrote Blick re 
garding the current article, “that an 
analytical solution would be much easier 
for the crowded ends, after designing 
several high purity columns I don't 
claim any originality for the formulas 
although I haven't seen any for this 
special application before.’ 

Active in ASME work, he gave a talk 
for the Hydraulics Division in 1950, and 
last year wrote a paper on “Interaction 
of Pressure and Bending at Pipe 
Flanges” which was delivered before the 
sixth annual conference at Tulsa 

Blick entered the industry early in 
1942 through association with The M 
W. Kellogg Company, and subsequently 
joined Project Engineering Company in 
New York. From 1940 to 1947 he 
studied at Cooper Union Night School- 
where he met Mrs. Blick. He has been 
on the West Coast for the past four 
years with C. F. Braun, Lockheed Air 
craft, Southwestern Engineering and 
Lee Factors. During the war he spent 
two years as a radio theory instructor 
and as a fixed station transmitter engi 
neer overseas with the Signal Corps, 
and designed equipment for the 
Signal Corps 

Technical 
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writing, radi sound re 
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James A. Biehl 


Robert G. Blick 


E. J. Tully, So-Vac Employe, 
Completes 50-Year Service 


Tully, superintendent of the 
and Compounding de 
Com 


Edward J 
Brooklyn Grease 
partment of S cony-Vacuum Oil 
pany, Inc., recently celebrated 50 years 
of service with the company. He was 
honored by his fellow employes at a 
foremen's dinner. Tully began his career 
in 1902 as an office boy. He worked his 
way up to the position of chief clerk and 
was transferred in 1918 to the com 
pany’s Brooklyn packaging operation as 
superintendent. He was later 
transferred to a light products refinery 
4s superintendent and in 1939 returned 
to his original stamping ground as su 
perintendent. He assumed his present 
position in 1949 


assistant 


James Cosgrove, Continental 
Chairman, Honored By APIC 
James J. Cosgrove, chairman of the 
board of Continental Oil Company and 
a founding member of the American 
Petroleum Industries Committee, was 
presented an engrossed resolution of ap- 
preciation for his 19 years’ service on 
the Committee at the APIC’s recent 
meeting 
The API¢ 


preciation tor the 


resolution “expresses ap- 
many invaluable con 
tributions of Mr. Cosgrove to the work 
of this organization, and gives recogni- 
tion to the enduring worth of his coun 
sel and the splendid example of interest 
and enthusiasm he has given us during 
the period of his membership.’ 


Presents $1000 Scholarship 


A. Schlueter, president of Refinery 
Supwls Company of Tulsa, has pre 
sented to Dr. G. L president of 
Che University of Oklahoma, another 
$1000 scholarship to be awarded to 
some worthy student in chemical engi 
neering. This is the fifth to be presented 
as the William A. Schlueter Fellowship 
award 


Cross, 


cording and music appreciation, wood 
and metal working are listed among his 
hobbies. Married, Blick and his wife 
ave four children 
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The MONTH... 
in the INDUSTRY 


Continental Buys Detergent 
Plant from Stepan Chemical 


Onl 


30 Firms Organize Research 
Company on Fractionation 

\ non-profit compat rgani Company has an- 

! ! ! 1 ngineet purchase of a syntheti 
detergent plant from the Stepan Chemi 

Company The plant, located im 

will be operated by Conoco’s 

hemical department and will con 
manufacture syn 
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the Midwest 
nm af the cl 
vents 
linator of 
rvices tor 
beer trans 
uperintend 
moved 


n P 


irom 
nca 
} " 


e mar 


Gerald J. Smith Elected to 


Catalytic Construction Board 


1 ] Srroot } 


as been elec 


Warren Kraft, F. L. Hartley 
Elected To Top CNGA Offices 
Va K H ( 


“Taking Stock” 
A New Feature 


For a number of years we have 
been tabulating “Trends of Opera 
tions and Changes in Stocks” in 
the news section of our magazine 
his month we are unveiling a 
new department, “Taking Stock” 
on page 104 which presents in 
graphic form the position of crude 
oil and refined product stocks in 
the and present year The 
accompanying tables go a step 
further in presenting the position 
and production of these stocks for 
the past two years 

each month you will be able 
to follow the trends of crude oil 
and refined products. These figures 
form the basis for predicting trends 
in the future. If you have won 
dered about the effect on refined 
products of such factors as strikes, 
and national emergencies, 
find the answer here 


past 


seasons 


you will 


API Moves For Improved 
Supply-Demand Reporting 


The American Petroleum Ir 
arranging tor onthly 
eports n 
Iso ti steps 
Mine make 
lata in its monthly leum statement 


' 
nearty 


principal proe 
to enable the 


i 


s to 


nd natural gasoln report t t 
current. All 
the API statistics department t 
monthly Mines Bureau 

the it reau 1 5 
follk 


Bureau 


refiners are being asked by 
return 
questionnaires 
of the mont 


Witl the 


releasing reports by the 


wing that reported on 


+} m 
en 


ecks 


as 


e Lens 


Sinclair Promotes Fairlie 
To Lubricants Research Head 


Sinclar 


Resear Laboratories 
has at une t t 
been pr 
Researct 
tories 
lashes 
ment 

in development and re 
past 18 vears 
osition, Fairlie will cover 
f research and devel 


ment lubricating is, greases 


vaxes and cutting oils 


Deep Rock Promotes Kiehn, 


Harrison At Cushing Plant 
Robert | Kieht 


te matt tenance 
W. Harrisor 


supervisor a 


been promoted 


j 


has 


supervisor and Charles 
has been promoted to shift 
t Deep Rock Oj] Corpora 
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cut the/ high cost of corrosion 


IN MANY SERVICES...WITH 


= CRANE W/-KeS/5/ 


CAST IRON GATE VALVES 


Here is a line of “cast iron” gate valves with a special talent for 
resisting corrosion, erosion and wear. Use them with safety where 
the strength of ordinary cast iron is adequate—in soda and sulfate 
pulp mill service—on creosote lines in wood treating processes—for 
handling sour distillates and crudes in petroleum refining—and 
many similar services. 

Clue to the extra staying-power of Crane Ni-Resist Cast Iron 
Valves is in their make-up (approximately 14% nickel, 242% chro- 
mium, and 6% copper)—and in their 18-8 Mo Alloy Steel stem and 
seating faces. Not to be overlooked is the fine Crane design that 
gives you a strong body and bonnet without excessive weight, a 
well-proportioned stem with precision-cut threads, a sturdy yoke, 
and the dependable disc-stem connection that assures smooth oper- 
ation and tight seating of the solid wedge disc. Ask your Crane rep- 
resentative for full details, or see your Crane Catalog. 





THE CRANE NI-RESIST LINE 
Working Pressures: 

Cold Water, Cil, or Gas, Non-shock 

Screwed Valves—225 pounds 

Flanged Valves— 200 pounds 
Available in sizes 2 to 8 in. All 
have solid wedge disc, with out- 
side screw and yoke. Sizes 2 to 3 ; 
in. have clamp type bonnet joint 
and one-piece bolted gland. Sizes Ne. 1671 with Bolted Ne. 1670 with Clomp 
4 to 8 in. have conventional bolted pany may ee ee dee 


bonnet joint and two-piece bolted and 8 in. te 2 in. Also with 
gland. flanged ends | te 3 in. 





Cross-section 4 to 8 in. 
sizes; bolted bonnet 
joint; flanged ends. 








The Complete Crone Line Meets All Valve Needs. That's Why More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE = PLUMBING © HEATING 
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The Month 


ing Okla refinery Kiel 
rk for Deep Rock in 1948 
ating from Oklal L\&M 


llewe. Harrison was formerly pi 


ma 


, 
hemical engineer at the company 


& M 


Preparations Underway For 
Oil Progress Week Observances 


Eleven New Jersey Counties 
To Get API School Materials 


Phillips Employes Turn In 
Million ane Free Hours 


Employ s of Phillips Petrole ( 
refinery Phillips 
pleted one million 

hours without a 

cently. The 
January 30 
complishment in the 
The plant has received 
of achievement trom 
troleum Institute, an 
awarded the Josep! 


pany s ete 


satety er 


1952. is tl 


124 


esented by e Um Siates 
f Mines. George ft M, Kenna is super 
refinery, V. C. Cavin is 
and A. W 


equipment im 


Bureau 
ntendent at the 


assistant superintendent, 


director of 
Ssatety 


Indiana Standard Makes Three 
Changes in Sales Department 


Goel Ce 


sweeney 1s 


spection and 


mpany (Indiana) has 
sonnel changes im_ the 
‘s office of the 


icag H. W 


sales de 
King has 
anager pers nnel ce 


H Lind has 


assistant 


been pro 
personnel 


been 


manager 
d Victor Duch has 
nnel supervisor ior 
ppointments King 


the general 


ent, at 


pers 


sales, | was personnel super 


sales d 


upervis 


OIL MAN'S CALENDAR 


Western Petroleum Refiners Asso.., 
Regional Meeting, Hotel Book- 
Cadillac, Detroit, Mich 

Twelfth Annual Appalachian Gas 
Measurement Short Course, 
West Virginia University 
Morganstown, W a 


Fourth Pre-Conference ISA Instru- 
ment Maintenance Clinic, 
Cleveland, Ohio, Case Institute 
of Technology 

ISA Conference and Exhibit, Cleveland, 
Cleveland Auditorium. 

National Petroleum Assn., Annual, 
Atlantic City, The Traymore 

American Institute of Chemical 
ndineers, Palmer House, Chicago 

ACS, National (Petroleum Division), 
Atlantic City, The Traymore 
Hotel 

Western Petroleum Refiners Assn... 
Regional Meeting, Hotel Henning. 
Casper, Wyo 


South Central Region, National 
Asan. Corrosion Engineers, 

New Orleans, La., Jung Hotel. 
Independent Natural Gas Association 
of America, Annual Meeting, 

Fontenelle Hotel, Omaha, Neb. 

California Natural Gasoline Assn., 
Sanus. Los Angeles, The 

mbassador. 

ou | ae as Wee 

Texas Mid-Continent Oi! and Gas 
Association, Thirty-Third Annual 
Meeting, Hotel Texas, Ft. Worth, 


Texas. 

Western Petroleum Refiners Asso., 
Regional Meeting, Garrett Hotel, 
Fl Dorado, Ark. 

National Gasoline Association - 
America, Southern Regiona 
Meeting, The Blackstone Hotel, 
Tyler, Texas. 

National Safety Council, National 
Safety Congress and Exposition, 
Chicago, Conrad Hilton Hotel. 

Independent Petroleum Asso. 
America, Annual Meeting, 
Mayo Hotel, Tulsa, Okla. 

Natural Gasoline Association of 
America, Regional, Blackstone 
Hotel, Tyler, Texas. 


AGA Annual, Atlantic City, 
Auditorium. 


Oil Industry Information Committee, 
Conrad Hilton Hotel, Chicago 
API Annual, Chicago, Conrad 
Hotel and Palmer House. 
Natural Gasoline Association 
America, Regional, lontes Hotel, 
Amarillo, Texas. 


iiton 


Natural Gasoline Asso. of America, 
Panhandle- Plains Regional Meet- 
ing. , eee Hotel, Amarillo, 


Tex 
AIChE, ‘Annual, Gaveiand, Hotels 
Cleveland and Carter 


and 
of Vacuum’'s 


Gulf Research Announces 
Chemistry Division Changes 


The Chemistry Division of Gulf Re 
search & Development Company at 
Harmarville, Pa., has been divided int 
a Product Division and a Process Di 
vision. This announcement was made re 
cently by Dr. Paul R. Foote, 
president in charge of research f 
Research, who said the 
provide greater efficiency 
ness m carrying out 
uct phases of the ce 
activities. Dr. H. A. Ambrose has been 
appointed director of the Product Di 
vision; Dr. ¢ \ Montgomery 
been named director of the Pri 
vision with W. C. Offutt 
director 


vice 
wp Gulf 
change would 
and effective 
process and prod 
ymmpany's researc! 


has 
cess Di 
serving as as 
sistant 


Sohio Names Collacott As 
Assistant To a at Beirmen 
Robert H 


hio m 1920. 


Stant ft the 


ollacott wl 
an been nan 
chairman of tl 
ard Oil Company 
ot marketi 
and will have special 
field of econ 
activities 


The Star 
has beer manager 
ince 1949 
sibilities im the 
larged planning 
»>$ current expans 
as the 
omic problems facing the 
addition to the 
staff, it was stated. For 18 
ring World War II, Collacott 

as chief of the price section 
um products division, Office ot 
Administration, in Was! 


Nncreasinip ( a 


occasion the 


maton 


Edison Wheeler Elected ISEA 
President at Annual Meeting 


[he Industrial Safety 
sociation held their annual meeting 
cently at Homestead, Hot Sprin 
and elected president Ed 


Wheeler, of Wheeler Protective 


Equipme 


at the meeting wer 
, Willson Products Company 
vice president; J. B. Davies, Mine Safety 
Appliances Company and F. R. Davis 
r., Davis Emergency Equipment Con 
pany, trustees. J]. A. Brewer, Industrial 
Gloves Company and G. M. Glidden 
Acme Protection Equipment Company 
carry over as members of the Boar 
Charles H. Gallaway, American 
Optical Company, ISEA president for 
the past two years, continues as a mem 

ber of the Board for another year 


while 


15 Promotions, Transfers 
Announced By Socony-Vacuum 


Promotions and transtet 
members of the Refinery 
Division of Socony-Vacuum ©il Com 
pany, Ine have been | 
M. Owens, chief pre ‘ 
joined Standard-Vacuum Oil Company 
director of Stanvac’'s 
Melb« 
oward, it 
also has jomed 
will be manager 


ving 15 


Engineering 


Ss Inve 


ann ncer 
yect enginecr 


new 
Aus 
of the 
Stand 
ot the 


as Managing 
refining subsidiary in 
tralia. Jesse C. H 
operating group, 
ard-Vacuum and 
Altona refinery 
Harold C. Rothe, in charge of the 
maintenance group, is on leave to 
Vacuum Oil Company, Ltd., organize 
train a staff to take over operation 
new rehnery at Coryton, 
scheduled to go on 


urne 


charge 


assist 


England, which is 
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ENGINEERING INTEGRITY 


@ Wherever oil is refined—here in America which have always characterized this company’s 


oil men 





and in the far places of the world 
recognize the McKee name as a symbol of 


engineering integrity 


Refiners know McKee as a source of sound, 
practical engineering that comes only from long 
experience and thorough, up-to-date knowledge. 


They know the conservative business methods 


activities. They know McKee as an organization 
with the scope and resources to undertake any re- 
finery project, large or small, and carry it through 


to completion with efficiency and integrity. 


That's why so many refiners use McKee 
design, engineering and construction services 


again and again. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 


PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York Office: 30 Rockefeller Plaza, New York 20. N.Y. © Washington Office: 
1507 M Street, N. W. Washington, D. C. @ England: The Iron and Steel Division 
of Arthur G. McKee & Company is represented by Head, Wrightson & Co., Ltd. 

District Engineering Offices: Union, New Jersey and Tulsa, Oklahoma. 


(McKee 
ae Anpncewng 





You can count on 
KEMP to solve 
any inert gas 


~ & 


we 

D. AFTER DAY Kemp users 
throughout the petroleum in- 
dustry report: Kemp Inert Gas 
Generators, unlike old - fashioned 
makes, are fast-starting, easy-to- 
operate ... save both time and 
money by reducing costly warm- 
up period necessary for starting 
And every Kemp unit is designed 
to maintain an exact analysis of 
chemically clean inert gas . . . re- 
gardless of demand, regardless of 
your blanketing or purging re- 
quirements. You can’t go wrong 


hiMP , 


OF BALTIMORE 





Get cheaper, 
easier, safer 
inerts for use in 
blanketing 

and purging 





when you specify time-tested 
Kemp Inert Gas Generators. 
Set it... forget it! 

The Kemp Industrial Carburetor, 
standard equipment and the very 
heart of every Kemp installation, 
assures you complete combustion 

. . without tinkering . . . without 
waste. Uses ordinary gas right 
from mains. Every Kemp Design 
includes complete up-to-the-min- 
ute fire checks and safety devices. 
Why not find out how Kemp can 
help you with your problems? 


INERT GAS GENERATORS 


Write for Bulletin 1-10 for technical information 


THE C. M. KEMP MFG. CO. 
405 E. Oliver Street, Baltimore 2, Md. 


The Month... 


this vear. R. I Redheld 
manager ot manutacturing tor Socony 
Vacuum Francaise, will return to the 
United States in August to become head 
of the maintenance group of the Refin 
ery Engineering Division 
Austin ( Brightman, 
project engineer, has been advanced to 
project engineer, and Edward T. Maples, 
a group leader, will become assistant chief 
project Roger VanZytveld, in 
charge of the construction of a TC( 
for Deutsched-Vacuum O6cl, A. G 
Germany, and Thomas D. Ow 
been promoted to group lead 
engineering 
head of the 
company’s 


stream late 


assistant chiet 


engineer 


Bremen 
ens have 
ers m the project sectior 
Norman Lockwood, 
department at the 


has been 


main 
tenance 
Brooklyn 


to the 


refinery transterred 


Refinery Engineering Division as 


a project engineer 


Norman Rector Joins Staff 
Of Walco Engineering Firm 


Norman K. Rector has 
staff of Wak Engineer 
struction Company as chi 


cess ineerT 


ener 
he lulsa firm 

1950 until jom 
ing Wak Rector 
worked as an inde 
pendent consulting 
im the nat 
plant 


in his 


engzincer 
ural gasoline 
held. Included 
earlier work 
Petr 


Engineering, Inc., 


is serv 
ice witl leum 
and Gregge-Tex Gas 
oline Corp 
Rector who studied 
engineering at Okla 
oma A. & M. Col 
eu¢ started im 

the Marland Ql ¢ 
City in 1926. Rector 


ble for the 


ration 


Rector 
! petroleum field with 


t 


ompany at Ponca 


has been responsi 
fundamental design of some 
and refinery 


than 60 


mplete gasoline plants 


units and 


MO « 
vapor recovery more 


major plant extensions 


AIEE Subcommittee to Hold 
Special Technical Conference 


Institute of Electrical 
ineers subcommittee on Electrically 
ing and Controlling In 
struments will hold a two-day specia 
Philadelphia at 
Hotel on N 
purpose of the 


The American 
Eng 
Operated Recore 
rence in 


ranklir 


technical conte 
the Benjamin | 
vember 17 and 18. The 
to educate and stimulat 
interest m the theory of opera 
application of electrically 
rding and controlling 
familiarize 


conterence 1s 
design 
tion and 
operated ret 
struments and to engineers 
with the 
and control of 
} 


recent advances in the metering 
industrial processes whicl 
made possible by 


as lara beer the 


f new electrical re 


trolling techniques 


Safety Equipment Men Elect 


Edison Wheeler, President 
Ata 
\ a., the 


A ssociatior 


meeting in Hot Springs 
Safety Equipment 
Edison L. Wheeler 
Wheeler Protective Apparel, Inc., presi 
lent. Also elected were S. C. Herbine 
Willson Products, Ine president 
J. B. Davies, Mine Applia 
Company, and F. R. Davis, Jr. Davis 


recent 
Industrial 
elected 


vice 


Satety nces 
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Who needs a mechanical seal ?* 


If you've got hip boots, a bucket and a standby 
maintenance crew with nothing to do, why 
bother with a BJ Mechanical Seal? Take a 
devil-may-care, every-pump-for-itself attitude 
and let the packing fall where it may. Or if 
your maintenance department enjoys a “Quick- 
save-the-dikes” sort of life, they will have 
great fun poking in packing before the stuff 
completely goes. 


BUT ...if your business allows little room for 
exciting crises and repacking picnics, you 
should know about the BJ Mechanical Seal. 
This excellent, precision-made seal — available 
in a number of engineered types — takes the 
trouble right out of any tullngben. There's no 


leakage ...no waste...no contamination of 

pumped liquid ... no volatile liquid hazard 
.no profit-robbing repacking and delivery- 

delaying downtime. 

Maybe you need a BJ Mechanical Seal for your 

BJ Pump. Ask your local Byron Jackson office 

for details or write: 


Byron Vackson Co. 


Sence 1072 
P.O. Box 2017, Terminal Annex, Los Angeles 54, California 
OFFICES IN PRINCIPAL CITIES 


*B] Mechanical Seals are made exclusively for BJ Pumps. 





SEE ) FOR THE ENGINEERED ANSWER TO YOUR PUMPING PROBLEMS 
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Why Good Pipe Fitters Choose 


[Rani 


4P Geared Pipe Threader 


RIGID TOOLS make good workers bettey 


| \ WAAAANS 


No. 4P, 24" to 4” pipe 
Extra easy to carry and put on pipe 


* Balanced loop handles—easy to swing 4P where you 
want it. 


* Mistake-proof workholder sets to size before put on 
pipe—only one set screw. 


Practically no upkeep—drive pinion in oilless bronze 
bearing; safe enclosed gear. 


4 sets of 5 high-speed steel dies for 24%", 3”, 34%", 
4” pipe. Ratchet handle; rttatp Universal Drive 
Shaft available. Also special 4P for conduit. 

* Buy efficient 4P at your Supply House. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO 
a 


The Month... 


Emergency Equipment Company, trus 
tees 

ISEA membership is composed of 
manutacturers rganized to exchange 
ideas on industrial safety equipment and 
to solve problems of interest to the 


safety equipment industry 


AP! Auto Safety Survey Shows 
Steady Decline in Accidents 


Ihe steady decline in accidents involv 
ing trucks and automobiles operated by 
the oil industry continued during 1951 
according to the American Petroleum 
Institute's Twentieth Summary of Motor 
Vehicle Accidents recently released. The 
1951 accident frequency rate of 18.6 per 
100 vehicles is t 
The rate of 1.22 iden per 100.000 
vehicle miles is lowest since 1945 


the lowest in five years 


and marks the fourth consecutive vear 
| 


m which there has been a decrease in 
this category 
Vata m the summary 
collective experience « mpanies 
that operated 80,356 motor vehicles dur 
ing the year. Of the total number { 
companies reporting, 156 maintain com 
plete mileage records. These indicated 
that 64,160 vehicles that they operated 
during 1951 traveled 1,037,391,000 miles 
and were involved in 12,667 accidents 
vehicles had an average of one acci- 
it in 81,897 miles of travel 
hose reports that contain separate 
ormation covering passenger cars only 
v that 21,987 of them traveled 148,- 
841 miles per accident. Trucks reported 
separately, of which there were 28,261, 
averaged 58,493 miles of travel to eacl 


accident 


Gulf Research, Development 
Divides Chemistry Division 


Gulf Researcl and Development 


Company has divided its Chemistry Di 
menains 


d 
vision into a I uct Division and a 
Process Division for greater efficiency 
and effective im carrying out both 
phases of research activities. Activities 
of the Process Division will be devoted 
principally to new products development 
and to improving existing products. It 
will include a Product Development 
section, an Analytical section, an Ento 
mology section and a Service and 
Supply unit 
The Process Division is divided int 
three primary sections 1) Refinery 
Process, concerned with refining meth 
ods and technology and operation of 
large scale pilot plants; 2) New Process 
section, engaging m new refining 
processes development, and 3) retro 
chemicals section, for further research in 
the rapidly expanding petrochemical 


field 


BM Survey Shows Motor Gas 
Octane Ratings Slightly Up 


Premium- and regular-price motor 
gasolines sold at United States filling 
stations last winter had octane ratings 
slightly higher than those of the sum 
mer of 1951, but failed to attain the 
record levels of gasolines surveyed dur- 
ing the winter of 1950-51, according to 
the semiannual survey report released by 
the Bureau of Mines. The report, latest 
in a series of surveys made by the 
Bureau in cooperation with the Amer 
ican Petroleum Institute, shows that 
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At the turn of the century, virtually 
all sulfuric acid was made by the 
chamber process. A 50-ton per-day 
unit was a large installation and cham- 
ber acid had a maximum strength of 
77 per cent. 


Today’s contact acid plants are a 
far cry from the old days. Units are 
modern and functional in design— 
efficient and reliable in operation. 
Single units producing up to 500 tons 
per day are becoming commonplace 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 


488 MADISON AVENUE, NEW YORK 22, N. Y. 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICA CYANAMID (PTY) LTD., JOHANNESBURG 


and acid of any strength is produced. 

Chemico is responsible for many 
of the developments that account for 
this vast improvement. Chemico pio- 
neered and pointed the way in the 


use of— 


a. Pre-molten brimstone and spray sul- 
fur burners 

b. Pre-dried air for combustion of sulfur 
c. Centrifugal blowers and pressure sul- 
fur furnaces 


d. Boilers to utilize waste heat of sulfur 
combustion 


= 


e. Economizers to utilize converter heat 
f. Highly efficient, non-poisonable vana- 
dium catalyst 


g. Quench converters for high catalytic 
conversion 


h. Acid wastes for production of fresh 
acid 

These advances resulted in simpler, 
more reliable plants—higher efficiency 
—lower investment—conservation of 
manpower. Today more than ever, 
Chemico designed and built plants are 
profitable investments. 


‘os 
SZ 
Chemico plants are 
profitable investments 





P > 
th Api 


We: 


The Month... 


octane values of gasolines sold during 
the winter of 1951-52 are virtually the 
same as values of motor fuels surveyed 
during the summer of 1950. In volatility 
characteristics, the winter gasolines have 
changed very little 

A total of 4206 samples collected from 
service stations throughout the country, 
representing the products of 136 large 
and small companies, showed the 
premum-price motor fuels to have an 
average octane rating of 90.0 by the 


5 iy research methods and 82.0 by the motor 

method Regular-price gasoline has an 

rire average octane rating of 83.1 by the 

Cle CONTROLS — methods and 78.1 by the motor 
CAN SAVE YOU MONEY Joint Five-Year Research 
All Down the Line! Program Gets Underway 


\ five-year research program on plate 


If dollars are running through your steam efficiencies in fractionating towers, a 
lines it’s time Clark Controls took over. cooperative project between the Ames 
ican Institute of Chemical Engineers 


Water in steam lines wastes fuel, cuts effi- and 25 chemical, petroleum, and engi 
neermy organizations, was recently 


ciency and adds greatly to maintenance costs. 
begun, according to an announcement of 
the Research Committee of the chem 


Clark Steam Traps, with Duo-Stop Leverage, ical organization The program, sup 
drain twice the condensate of ordinary traps. ported by $64,000 in contributions from 


~ ° . b } cooperating co sanies fo ' ¢ 
Clark Controls on your lines is truly like mot  ~ + is wymyer - . o See 
money in the bank. Write us for full details. sity of Michigan, University of Dela 


ware, and the Polytechnic Institute of 


Brooklyn 
QUICK CLEANING STRAINERS The research projects will cover a 


basic investigation of the fundamentals 





Remove dirt, scale and grit of tray efficiency, both in fractionation 
from steam, fluid and gas lines. and absorption. As the program is now 


Sizes 4)" to 3 P.S.L. planned, the initial work will cover the 
effect of system properties on tray 


efficiencies. Later work will include tray 
design and column hydraulics 


SERIES “70” inverted Bucket Trap 
One of the most popular in the Clark Askew Named Assistant at 


line. Continuous flow capacities up to Sun Oil's Marcus Hook Plant 
2600 Ibs. per hour. Sizes 2", 34” and 1". Sun Oil Company recently appointed 
Pressures up to 200 P.S.I1. W. T. Askew as assistant manager of 
its Mareus Hook, Pa. refinery. John 
SERIES “60” Inverted Bucket Trap S ese ary wit succeed Askew as su 

erTrintencdent ’ ennery 

Choice of horizontal or vertical inlet \ 1931 graduate of Texas A. & M 
or outlet. For pressures up to 150 P.S.1L. College in chemical engineering, Askew 


“Clark-loy” guided disc and seat. joined Sun Oil as a chemical engineer 
but has served as foreman of a Sun Oil 


SERIES “450” aviation gas 


superintenden 


line pli and as assistant 
t m char as recovery 
For continuous flow drainage. Pres- and alkvlation 

sures up to 600 P.S.I. Sizes 42" to 2”. : Thompson, a 
External discharge valve; “Clark-loy” chemical engineering, and also 
disc and seat. employe since 1931, has served with T 


lexas Company and F. I. duPont d 
THE CLARK MANUFACTURING COMPANY Nemours 
ee ee Charleston AIChE Group 
Reports On Lecture Series 


An inexpensive but authoritative 
method of bringing to chemical engi 
neers in industry the latest develop 
ments in their fields is described in a 


Princeton graduate im 
a Sun Ol 


recent report on advanced study courses 
on a local level, released by officers of 
the Charleston, W. Va., Section of the 
American Institute of Chemical Engi 
neers. The report tells how the Charles 
ton Section set up a series of lecture 
courses by chemical engineering experts 
in distillation and heat transfer, during 
the fall of 1951 and the spring of 1952 

The local group, by charging % for 


eight lectures, was able to pay 
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and his number is 


CHAPMAN 
List 960 


Tough — that’s the word fo: this 
small Chapman Gate Valve with the 
forged steel body and yoke. For no 
matter what job you put it on, within 
its remarkable capacity-range, you'll 
find it tougher than the toughest conditions! 

That's right, tougher . . . because seat 
rings are hardened stainless steel . . . 

because wedge-faces are superhardened by Chap- 
man’s exclusive Malcomizing Process. . . and be- 
cause the stem and wedge gate connection has 
been given extra strength to meet any extra stress. 

So no matter what your job for small forged 

steel gate valves, Chapman's List 

960 is the one you can bet on to 

“lick all comers.” You can get 

it in sizes from Ya" to 2"... 

equipped with rising stem, either 

with yoke as shown, or with in- 

iit \ i\ side screw. Bonnet joints are 
Tih ) asketed or metal-to-metal. 


— 
tha ressure range: 2,000 Ib. at 100° 
, | F., to 380 Ib. at 1,000° F. For 
) higher pressures, specifyList 990. 


Write for Catalog No. 10. 


nag 
The CHAPMAN Valve Mfg. Co. 
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e@ High test bronze body and bonnet; nickel-alloy 
disc and seat ring; high tensile, high torque rolled 
bronze stem—plus large, deep stuffing box easily 
repacked under pressure—these are the features 
which make R-Pa&C Bronze semi-plug and full-plug 
xlobe and Angle Valves outwear ordinary valves. 
They’re fine for frequent or continuous throttling of 
steam, gas, oil, water. This type valve can be furn- 
ished in 200, 300 and 350 lb. pressures. 

See your R-PaC distributor for information on 
the complete line of R-PaC valves or write nearest 
district office. 


R-Pac VALVE DIVISION va Ives ] 


AMERICAN CHAIN & CABLE y) 


Reading. Pa. Atlanta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn 


The Month... 


fees and travel expenses of the visiting 
experts, invited from all over the United 
States. Each lecturer was asked to pro 
vide a complete set of notes and appro 
priate problems which were reproduced 
and distributed immediately prior to 
each lecture 


ASTM Anniversary Meeting 
Breaks Attendance Records 


A record-breaking number of en 
wineers and materials men totaling 2606, 
official registration, were present at the 
50th Anniversary meeting of the Ameri 
can Society for Testing Materials in 
New York recently. An unusually strong 
technical program, 165 papers im some 
40 formal and informal technical ses 
sions and 70 reports from the techni 
cal committees, commemorated the So 
ciety’s formal incorporation as a national 
technical society in 1902 

s a result of recommendat 
some 70 committee reports, at the meet 


ions m 


ing, 75 new specifications and tests were 
approved tor publicaiton for the first 
time 


ACS National Meeting To Be 
Held In Atlantic City, N. J. 


Chemical advances im felds rangme 
from sanitation to weed killers, which 
will help the world to meet the rising 
food needs of its ever-growing popula 
tion, will be reported at the 122nd na 
tional meeting of the American Chem 
ical Society, to be held in Atlantic City 
N. J., September 14 through 19. A high 
light of the meeting will be a symposium 
on “The Unsolved Problems of the 
Petroleum Industry” which will be held 
under the direction of Dr. W. A. Gruse 
of the Mellon Institute by the Division 
of Petroleum Chemistry 

Another highlight will be the 
tation of the Society's Priestly Medal t« 
Dr. Samuel Colville Lind of the Carbide 


presen 


and Carbon Chemicals Company staft 
at the Oak Ridge National Laboratory 


Jet Fuels Information Added 
To Bureau Of Mines Survey 


Information on the characteristics of 


aviation jet fuels is included for the first 
time in the current national survey of 
aviation gasoline issued by the Bureau 
of Mines. The current report gives the 
results of analyses in company laborato 
ries of 88 samples of aviation gasoline 
produced for military use only, and the 
remaining 19 produced for both com 
mercial and military use 

‘he report includes data on four 
grades of aviation gasoline and four 
grades of jet fuel. Tables and charts 
present detailed information about eacl 
sample. The samples were collected in 
the fall of 1951. A list of previous Bu 
reau of Mines reports on aviation gas 
line is included 


Sinclair Research Names 
Pinkerton Research Associate 


Sinclair Research Laboratories, In 
has named R. D. Pinkerton to the newly 
created post of Research Associate 
Pinkerton is the former director « 
light oils at Sinclair Research. He 
started his career with Sinclair in 1930 
as a part-time employee during the 
summer while attending the University 


t 
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Vata 


Contains important 


yy 


and timely information 





on fractionating trays for 
distillation, absorption or 


liquid-liquid extraction. 


it will pay you to investigate 
the increased efficiencies 
and capacities of Koch 
“Benturi’-type fractionating 
trays. Send for your copy of 
this new catalog. 


USE THIS CONVENIENT COUPON 
Pe sas eee eee eee 
KOCH ENGINEERING CO., INC. 


321 WEST DOUGLAS AVE. 
GINEERING COMPANY, INC. piaiueaaanans 
eee ° Oe Please send us your Brochure No. 629 on the new 
p20 WEST DOUGLAS © WICHITA 2, KANSAS Koch “Benturi”-type Kaskade tray. 
ee: oot : p ° Tulsa, Otte... Rope Name 
ee Company 
Address 2 
City a 


KOCH EN 


2 oe eee oe. eee 








ANOTHER 
MAX |-mounrep crane* 


- + FOR THESE MAXIMUM ADVANTAGES: 


@ one-man control 
® operation stability through 360 

® Bay City 190 Crane wagon, 
@ close quarter maneuverability Maxi-mounted, handling pipe 


‘ - in yard, 
@ fast travel—either direction 


Write for additional information. 
CRANE CARRIERS 


Teer see a 


"A®) Foy 0x0} 
nN 
3/8, 1/2 end 5/8 ya 6 te 12 ten 5/8 te 11/4 ve 10 te 30 ten 


ENGINEERED AND MANUFACTURED BY SIX WHEELS, INC. + LOS ANGELES Tl, CAL. 
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Month... 


of Illinois. After graduation in 1932, 
he became a full-time employe. As Re 
search Associate, Pinkerton will be able 
to devote all his time to the creation of 
new research projects, whereas in his 
former position he had to divide his 
time between research projects and ad 
ministrative details 


Owens Named Director of New 
Standard-Vacuum Subsidiary 


Roy M. Owens, oil refinery engineer 
ing and ronstruction specialist, has been 
nanied managing director of a new 
petroleum refining 
subsidiary which the 
Standard - Vacuum 
Oil Company ts 
forming in Australia 
to operate manuta 
turing facilities now 
undergoing expan 
sion at an estimated 
ost of $30 muillior 
Owens has a back 
ground f more than 
26 years in the petr: 
leum imdustry f the 
United States, Fu 
rope and South Owens 
America. He visited 
Australia earlier this year as a member 
of a technica team whicl surveyed 
requirements f enlarging the present 
Altona refinery near Melbourne. ()wens 
is a native f Texas and a 1924 et 
gineering graduate from Texas A & M 
( llewe 


Francisco Made Sinclair 
Technical Activities Head 


( J. Francisc has been named 
newly created post as manager in cl 

% technical activity for Sinclai 

Laborator Ii Harvey 

search center. He joined the organiz: 
tion in 1941, following completion 
graduate trainir t 
sity. Prior to } 
he was director f Sinclair’ 
sign Group and later 
of the Cracking Div 
pany’s new Harvey Labor 
cisco 1s the author 
involving the processes f 
tion of better 
troleum produc 


McKee Firm Names Livingston 
Assistant To The President 
Arthur G. McKee & Company has 


announced the appointment of Myran | 
Livingston as assistant to the president 
In his new position Livingston will as 
sist in directing the actvities of the con 
pany’s petroleum refining division. For 
the past several years, he has been sales 
manager of the company’s p 

fining division and prior 

been in charge t the 


office in New York 


Ethyl Announces Large-Scale 
Production Of Insecticide 


Plans for the large-scale production of 
lindane, an insecticide, have been an 
nounced by Ethyl Corporation. A new 
plant being built by Ethyl! at Baton 
Rouge, La., and scheduled for compl 
tion early next year, “will make lindane 
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ws cooling engine jacket water 


ss cooling high pressure gas 


ss condensing overhead vapors 


ws cooling lean oil 


ALCO Aircoolers demonstrate their versatility in 
natural gasoline plants. The simplified flow diagram 
above shows how Aircoolers are used to cool jacket 
water, cool high pressure gas, condense overhead 


vapors and cool lean oil. 


The flexibility of ALCO fabricated steel header 
design also permits handling a number of different 
fluid streams in one tube bundle. For example, in 
some installations a single Aircooler may perform 
both the lean oil cooling and overhead vapor cooling 
functions. 


ALCO Aircoolers are the logical and economical 
solution to all types of cooling problems where 
abundant good water is not available. Scale and 
corrosion troubles are eliminated. 


For details call your nearest ALCO Sales Engineer 
at Beaumont, Chicago, Dunkirk, Houston, Los 
Angeles, New York or Tulsa. 


Send Coupon for ALCO Aircooler Bulletin. 
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ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY 


Plants: Dunkirk, N.Y. © Beaumont, Texas 


in step with tomorrow — ALCO Aircoottrs, Heat Exchangers, 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY 
Schenectady, N. Y. 


Gentlemen: 
Please send me the ALCO Aircooler Bulletin. 











=s=CONSOTROL 


Radically new operating principle . . 
Simplest Installation 














*sCONTROLLER 


COMPLETE FLEXIBILITY OF INSTALLATION TRANSMITTER 





a) 





Integral-Mounting — An important advan- 
tage of the M/ 58 Consotrol Controller is that it 
can be attached directly to the M/53 Conso- 
trol Recorder. Eliminates cost of mounting 
and of piping between panel-mounted 
recorder and the controller. 





wr ASumtwENT 





Rack-Mounting — For special-purpose installa- 
tions, the M/58 Controller can be rack-mounted and 
piped to the M/53 Consotrol Recorder or com- 
porable unit. 





ee asumemen’ 
TranserT ree 





Field-Mounting — Maintenance-free design and 
weatherproof, all-metal construction readily permit 
this usage when the process requires it. 





FACTORIES 


Over and above its extreme compactness 
for graphic panel use, the new Foxboro 
M/58 Consotrol Controller offers unique 
advantages in its simplicity of design, 
unmatched performance, and ease of 
installation. 

This Controller employs an exclusive, 
simplified balancing system in which the 
measurement, proportional, reset, and de- 
rivative bellows act on a single “floating- 
disc”. With nodiaphragms, only one nozzle, 
and only one moving part, it gives control 
action unrivalled in stability, sensitivity, 


and with positive, drift-free control point. 

Installation, also, is radically simplified. 
The M/S8 is designed to attach directly to 
the M/S3 Consotrol Recorder (elimina- 
ting cost of piping and mounting) or, op- 
tionally, to be mounted in remote locations 
if required. 

Write for Bulletin 463 containing full 
details of the M/58 Controller together 
with the full line of Consotrol Instruments. 
The Foxboro Company, 748 Neponset 
Avenue, Foxboro, Massachusetts, U. S. A. 
Branches in principal cities. 


FOXBORO instruments 


Reg. U.S. Pat. Off. 


INDICATING * RECORDING * CONTROLLING 


IN THE UNITED STATES CANADA AND ENGLAND 





Complete NEW Line of 


Sier-Bath 


NEW EXTERNAL GEAR & BEARING BRACKET TYPE For hand- 
ling non-lubricating fluids, semi-fluids. Capacities 1-700 GPM; 
Discharge 1000 PSI for viscous liquids, 500 PSI for water. 


NEW 
LINER TYPE 


(of the External Gear & Bear- 
ing Bracket Type). For 
handling abrasive 

materials. 


NEW 
HOPPER TYPE 


(of the External Gear & 

Bearing Bracket Type). For 

handling solutions of extremely high 
viscosities. 


NEW INTERNAL GEAR 
& BEARING TYPE 


For handling lubricating 
fluids, semi-fluids. Capacities 
1-700 GPM; Discharge 1000 
PSI for viscous liquids, 500 
PSI for light oils. 


WRITE FOR NEW “Screw Pump Reply Sheet”’ 
Read the front side for features and aon by you wish, bias out 


dividvall 


the reverse side for a prompt, i dually 
Sier-Bath GEAR and PUMP co., 


9261 Hudson Bivd., North Bocca 4 4. 
Founded 1905 Member A.G.M.A. 





The Month 


available for many crops heretofore 

limited t ler insecticides as well as 

to open up broad new applications in 
eflective pest contre 

In a ompanion move Ethy! an 

1 th enlarged facilities 


vlc 


BH¢ 


derived 


Stewart Kurtz, Jr. Named 
Sun Technical Associate 


ihe apy ntment of Stewart S. Kurtz 
as technical associate in Sun Oil 


Company's Research and Devel 


pment 
lepartment has been announced by the 
Chemical and 1 neering Division 
Kurt will move » department head 
quarters at reu look as 
issistant t sennett Hill 
dition to handliu technical matters im 
his specialized fields he will represent 
Sun im various scientific and technical 
rganizations outside the company 
Since 1942, Kurtz has served as man 
inert t the companys ( hemical Re 
search laboratory at Norwood, Pa. He 
will be succeeded there by Dr { l 
Thomas 


Graham, Swearingen Elected 
Indiana Standard Directors 


David Graham and John E. Swearin 
have been elected directors of 
Standard Oil pany (Indiana) at a 
spe ] st ckl T 1 ing (sraham 1s 
financial vice president of Standard and 
Swearinget 1 manager of pro 
l The men fill 

andard beard, 


ger 


crease 
number of 


resident 


1 Division 


Water 


udm 


Standard Roten Honored 
rer Thirty Years Service 


H Eberle ar assistant 

n the Esso Engi 

neeri lepartment t Standard Oil 
Develop ' mpany, has completed 
1) years’ servi nd was presented with 
his service ward recently in Rahway 
N. |. Eberle is a member of the Ameri 
cat socrery i Mechanical Engineers, 
and has their Petroleum 
Division, He is now a member of tl 


heen active nu 
eir 
Refining Committee and a former mem 
ber of the Executive Committee of this 


Sinclair Names Gardner to 
Research Associate Post 


R. H. Gardner veteran 33 years 
employment with Sinclair Oil Corpora 


tion, is been promoted to the newly 
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phenol 
methanol 
d phthalic anhydride 


\ ethanoramines 


maleic an 
co 
shylene oxide oY 
e 


ammon' 


Foster Wheeler has been actively associated 
with both the petroleum and chemical industries 
for over 30 years and has designed and con- 
structed many individual petrochemical process 
units as well as complete chemical plants. 


FOSTER WHEELER CORPORATION 


NEW YOR XK 


16 5 BROADWAY NE W YOR  K 6 


tH) 
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The Month... 


an 
created position of Research Associate 
Widely known to refinery and research 
: people, Gardner holds memberships in 


uct sa ; : : , : several organizations, among which are 
the Society of Automotive Engineers, 
and the American Society of Lubricating 
Engineers. The new position he has 
assumed is so designed to enable him 
to utilize all his time on research proj 
ects rather than dividing his time be 
tween research and administrative de 
tails 


AC-DC U. : Throws Re ct 
At Seven Major Oil Companies 
Electrodes See’ Geen aes oie 


ry said last month a federal grand jury 


n Washington ill begin probing ir 


the activities ! international oil 
GAS cartel.” Both criminal and civil proceed 


ings are be yvorkKed up by the Justice 


. Department nder antitrust laws 
Welding Rods | forbidding monopolistic practices, price 
\ fixing dif f trade against 


seven 


can and 
McGraner listed Standart 
lersey, Standard Oj! 


made by _z “ mea 


toyal Dut 
’ ni will b — di “oy ws! on 
" ' | thi * kitcher 
» premade averytens 
Ss vhil nal mmerglick 
y 4 ial i nt t General 


rney 
i specifically t 
Emmerglick 
, 
s successtu 


imum Con 


BURNING... 


] 


stable even at lower heats 


SLAG... 


clean, easily removed 


COATING... 


resists cracking down to very short stubs 


SELECTION... of any 


Officials 
complete line for w elding _ ee tenn LA 
every type of stainless ee. ck Ranuslems comets 
antitrust actor wainst then ng 
their firm does not operate in the Unite d 
States A spokesman for the Royal 
Dutch Shell group said his comy 


no comment as yet, but is 
Get ; ay 
Cf in touch It was learn 
with your PAGE distributor 


PAGE STEEL AND WIRE DIVISION Welding 
AMERICAN CHAIN & CABLE Hectrotes 
Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Rods 
Philadelphia, Portland. San Francisco, Bridgeport, Conn 





lenamene 


the most effective additives 


known...keep gasoline cleaner... 


longer... at low cost 


WHAT IS GUM? Gum is a non-volatile ma- 
terial resembling varnish or lacquer. Sol- 
uble in gasoline, gum separates only when 
gasoline evaporates, unless highly concen- 
trated. Sometimes gum settles as a heavy, 
dark-brown oil. The enemy of engine effi- 
ciency, gum coats carburetors, plugs jets 
and screens, and causes valves to stick. 


WHAT INHIBITORS DO. Commercial gaso- 
line inhibitors retard oxidative deteriora- 
tion, the first step in gum formation. To 
prevent storage loss, inhibitors should be 
soluble in gasoline but not in water. They 
should not color gasoline ond should re- 
sist darkening 


THE TENAMENES — EASTMAN INHIBITORS. 
For years Eastman has made the most effec- 
tive gum inhibitors known—Tenamene | and 
Tenamene 2. Formerly these were sold 
through another company under another 
name. Now Eastman makes them available 
directly and from convenient stocks. Choice 
between the two gum inhibitors depends 
on a number of factors, such as the crude, 
the treat t and ible caustic carry- 
over. Tenamene 2 should be used where 
traces of caustic are present. Where caustic 
is not present, choice must be bosed on 
such tests as ASTM Gum, Oxygen Bomb or 
Copper-dish Gum. Since Tenamene 2 is 
more concentrated and non-inflammable, 
its slightly higher cost is frequently more 
than offset by lower shipping costs. 
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FOR MOTOR FUELS. Tenamene | is a mo- 
bile, tan liquid composed of 48% N-n- 
butyl p-aminophenol in isopropanol. 5 
to 52 Ibs. per 1000 bbls. inhibit gum in 
most motor fuels, protect dyes from 
fading, and retard tetraethyl lead de- 
composition. 


FOR MOTOR FUELS AND ALL AVIATION 
GASOLINES. Tenamene 2 is a mobile 
tan-to-red liquid comprising N,N’-di-sec- 
butyl p-phenylenediamine. For motor 
fuels generally, 2.6 to 26 Ibs. per 1000 
bbls. are used. Tenamene 2 has been 
thoroughly tested in aviation gasolines 
and approved for military purposes. It 
is highly resistant to extraction by water 
and caustic solutions. In hot, humid cli- 
mates Tenamene 2 greatly retards de- 
terioration of aviation gasoline that re- 
sults in lead deposits. The maximum 
concentration allowable in aviation 
gosolines (8.4 Ibs. per 1000 bbls.) 
should be added. 


FOR COPPER CONTAMINATION. Tena- 
mene 60, third member of the Tena- 
menes, is a mobile, red liquid com- 
posed of 80% disalicylal propylene 
di-imine in toluene. Traces of copper 
are often found in gasoline—from treat- 
ing processes or from copper equip- 
ment employed during production, 
storage or use. Tenamene 60 overcomes 
the catalytic effect of copper on the 
oxidation stability of gasoline. 











TESTS PROVE TENAMENE EFFECTIVE. Various 
tests with all types of gasoline proved the 
effectiveness of the Tenamenes. Uninhibited 
gasoline deteriorated rapidly in storage, 
forming considerable gum. Tenamene sta- 
bilized gasoline formed little gum in pro- 
longed storage. Tennessee Eastman will be 
glad to make these analyses on any refin- 
er’s gasoline. 


HOW TO USE TENAMENE. In general, un- 
refined cracked gasoline should be treated 
with Tenamene promptly after condenso- 
tion. Refined gasoline should be treated as 
it is pumped to storage. If delay is neces- 
sary, add small amounts initially, the bal- 
ance later. Tenamenes can be added in 
concentration, but are better added as 
dilute stock solutions since small quantities 
are generally involved. Common proce- 
dures are the proportioning pump, educ- 
tor or gas-pressure method. Tenamene 1 
and 2 should be protected from air to pre- 
vent discoloration. Tenamene 60, however, 
does not need inert atmosphere for appli- 


WHERE CAN YOU GET TENAMENE? Eastman 
can give top service on your requirements 
of these excellent additives. Stocks of Tena- 
mene are carried at five convenient loca- 
tions. A glance at the map below shows 
delivery schedules. Write to one ~f our 
sales representatives” or to Kingsport, Ten- 
nessee for prices, specifications, and other 
information. 


i 


600-mile rodius— 300-mile radius 
48-hour service 24-hour service 


San FRANCISCO 
. 


Los anca.as 
o 


Ie n a mM p fl a EASTMAN GASOLINE ADDITIVES 


TENNESSEE EASTMAN COMPANY, Division of Eost 
SALES REPRESENTATIVES: New York—260 Mad 





Kodak Company, Kingsport, Tennessee 


Ave.; F ham, Mass.—7 Hollis St.; 





Cleveland—Terminal Tower Bldg.;, Chicago—360 N. Michigns Ave.; St. Louis—Continento!l 
Bidg.; Houston—412 Main St. West ‘Coast: Wilson Meyer Co., Son Francisco—333 Montgomery 
St.; Los Angeles—4800 District Blvd.; Portland—520 S. W. Sixth Ave.; Seattle—821 Second Ave 
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That's high quality metal! 

Metal destined for a high alloy 
casting which has to meet 

some pretty rigid specifications! 


The story we want to tell here is about our Testing Facilities. We have 
right in our foundry every conceivable testing facility needed when 
checking static or centrifugal high alloy castings for industry. Where 
required, we make complete chemical, metallurgical, and mechani- 
cal checks and tests. And have both a 400,000 volt X-ray unit and 
gamma-ray unit, for checking the final casting for hidden flaws. 


As we see it, the only way to assure customers of high quality cast- 
ings is to have and use all necessary facilities for testing and check- 
ing the heat, pour and finished casting. 


The Month... 


move into Iran when Anglo-Iranian Oil 
Company was tossed out. They also 
were behind the Cannon Resolution oft 
1950 which never got going but which 
would have called for an imvestigation 
of the entire oil industry 


Transfers and Changes Are 
Listed by Socony-Vacuum 


Vernon | l, in charge f mainte 
Socony-Vacuum’'s East Chi 


nance at 
mery, has been transferred 


Cak Ind ret 
to the Refinery Engineering Division as 
maintenance sec 
} 


senor engine n the 
t Robert J mmons has 
ne perating grou] 


een pro 
een | 


rd has become Tun 
H. Wagner, ser 


as joined 


J. W. Smith to Head Conoco 
Refinery at Glenrock, Wyo. 
| , } T ‘ 


W. Sn as been promoted 
erintet nt if Contmental Oil Com 


at Glenrock, Wy I 


Conoco’s 


erinter 
Cok he succeeds 


I Rawdon died 


Two Gulf Companies Name 
Huggins Vice President 


R. Paul Huggins, heretofore vice pres 
ident of Western Gulf Oil Company 
alifornia operations, has beer 
f Gulf Oil Cor 


ned Cont 


charge ot 
elected a vice president ¢ 
poration ar 1 of Gulf Refining Company 
As of September 15, 1952, he will re 
side in Houston and take charge of the 
crude ol 1] hasing activities of the tw 
ompanies under general supervision 
1. H. Russell, vice president 
| evnds ' 
H. Wallace eretotore 
Huggins, will succeed hi 
charge f Westert 
th offices in Los Angel 


SoVac Employes Awarded 
$3500 Suggestion Prize 


Joseph W. Darby and Tol 

Paulsbor 

im Oil Comy 

$3500 recently 


in charge 


operators at the 
of Socony-Vacu 
were jointly awarded 
mpany's suggestion system 

be divided equally, is the 
made by the company tor a 


under the « 
The award 
largest ever 
single suggestion. The 
mitted separately by each of the two 


suggestion, sub 
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Have a Part 
to Produce From Tubing ? 


he PACIFIC PRODUCES THE TUBE! 


and Analyses 


BING : . . : : 
ppm -< CARBON that require piercing before forming or machining ...if your process or product 


If you are fabricating tubing into finished parts... manufacturing small parts 


requires a conductor for fluids, or strong, light-weight structural parts ... you can 
profit by calling Pacific Tube Company. We can serve you quickly and economically. 


Pacific has the modern tube mill and the facilities for the quality production of 
tubes, rods and bars in a wide range of sizes and analyses. All of Pacific's produc- 
tion is drawn and finished to suit the most exacting specifications for dimension, 
analysis and finish. In addition, we may be able to help you solve tubing problems 
with assistance in metallurgy, engineering or design. 


Get more information about Pacific Tube Company products and service today. 
Clip and mail the coupon for our newest Tubing Bulletin or to have a representative 
call. No obligation, of course. 


West Coast Distributors for: 
Superior Tube Company, manufacturers of fine small tubing in all analyses from 
010” to 5g” O.D. and in certain analyses (.035” max. wall) up to 1%” O.D. 





eee 


PACIFIC TUBE COMPANY 
5718 Smithwoy Street 
Los Angeles 22, Collif. 
Gentlemen: 
) Please rush me your new Tubing Bulletin. 


Have your representative coll. 


NAME 


TUBE COMPANY FIRM NAME 


ADDRESS. 











CITY. STATE 
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Vmgafee WORTH LOOKING INTO. 


The Ingersoll-Rand, Class CRVR, Cradle-Mounted 
Centrifugal Pumps 
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COMPRESSORS © AIR TOOLS © ROCK DRILLS © TURBO BLOWERS « CONDENSERS ¢ CENTRIFUGAL PUMPS ¢ OlL AND GAS ENGINES 
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Developed Especially for Process and Refinery Service 


—to assure easier maintenance and less of it! 


Most centrifugal pumps look pretty much alike — on the outside. But it’s 
what's inside and who builds them that makes the big difference in per- 
formance, dependability and maintenance. Note, for example, these features 
of the new Ingersoll-Rand Class CRVR pumps: 


0 


8 


DEEP, WATER-COOLED STUFFING 
BOX—with ample space for either 
conventional ring packing or the 
Cameron mechanical shaft seal. 


HOOK-TYPE SHAFT SLEEVE — sealed 
at impeller end and free to expand 
toward gland end. Eliminates 
leakage under sleeve and assures 
a tight impeller assembly. 


SPLIT-TYPE SMOTHERING GLAND — 
traps any shaft seepage of volatile 
or hazardous liquids. Gland is 
quickly removed for access to 
stuffing box. 


You'll discover many other important features, too, — 


5) 


6) 


HEAVY, BARREL-TYPE CRADLE — for 
giving extra-firm support to shaft 
and bearing assembly. Large side 
openings simplify inspection and 
packing. 


HEAVY-DUTY BALL BEARINGS — of 
the single-row, deep-groove type, 
with efficient and dependable ring 
oil lubrication, 


DRIVE MOTOR OF ANY DESIRED 
TYPE — drip-proof, splash - proof, 
totally-enclosed, or explosion- 
proof. Heat from pump shaft is 
completely isolated from motor. 


features 


that make Ingersoll-Rand’s completely new line of Cradle- 
mounted Centrifugal Pumps ideally suited to the petroleum and 
other process industries. These units are available for capacities 
to 550 gallons per minute and heads up to 250 feet. Your nearest 
I-R representative will be glad to give you the complete story 


ersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


555-94 
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NGAA Schedules Regionals 
In Texas On 1952 Calendar 
| regional meetings have been an 
t l ral Gasoline Asso 
t the remaining 
October 24. the 
kstone Hotel 
ember 21, a 
he Herring 
have an 
n will be 


he Rice 


Dow Appoints J. M. Parish 

Chief Engineer at Freeport 
Recently appoimted chief engmec 

he Texas divi t w Chemical 

Compar *arris | he respor 


eng 


Synthetic Fuels Cost Report 
Analyzed by National Council 
" 


he National Petroleum Council's 
mittes n Synthetic Liquid Fuels 
| mth presented 

Services, In 

Bureau f 

hvdrogenatior 


Statements cir 
ulate ! pril mi d the public into 
believir Ebas« concluded that 

r 1 finance, build, and operat 
genation plant which could 
otorist ; t c gasoline 
lay’s n r fuel in quality 

petitive with the present cost at 

f about 12 cents per gallon 

trary, the Council pointed 

ut tod t Ebasco report in its prin 
cipal ec ic conclusion said 

We do not believe it would be feas 
ble to finance the projects described in 
the Bureau f Mines Report dated 
October 25, 1951, with private capital 
under conditions prevailing at January 
1, 1951." 

The Council says Ebasco poimted out 
that to make the venture attractive, a 
return of about 15 percent after taxes 
should be realized. This would result in 
a gasoline cost of 28 cents per gallon 
even allowing for the sale of chemicals 

Che Council’s half-million dollar sur 
vey of synthetic liquid fuels costs placed 
the actual manufacturing cost at 41 cents 
per gallon 

Oil men are talking about a true syn 
thetic fuels plant—not a plant where 
synthetic fuels are a by-product of a 
chemicals operation, the Council ex 
plained. It is largely on this point that 
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WHENEVER YOU SEE 


furnaces like these, 


9 


you can be sure 


they’re PETRO-CHEM ISO-FLOW design 


More than 1000 are in operation throughout the 
world in the petroleum, chemical and allied 
industries ... for all processes and for any 

duty, pressure, temperature and efficiency 


--- and all Petro-Chem Iso-Flow furnaces 





are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


See eee ee ee ee 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 


eer. eee ee ee ee 


The Month 


the Council and the Bureau of Mines 
differ 


Construction Work Starts 
On Texas Gasoline Plant 


Reef Fields Gasoline Corporation of 
Houston and Skelly Oil Company, 
Tulsa, have started construction work 
on a natural gasoline plant in north 
eastern Howard County, West Texas, 
which will have a capacity of 200,000 
gallons daily. Gathering lines from 
several fields are also being constructed 
and im excess of 35 million cubic feet 
natural gas daily will be processed 
Delta Engineering Corporation, Hous 
ton, is contractor on the gasoline plant 


W. R. Burns Joins Catalytic 
As Senior Project Engineer 


Tr. Ellwood Webster, president of 
Catalytic Construction Company, has 
announced that Weldon Riley Burns has 
joined the company's refining division 
as semor project engineer Burns is a 
graduate of the University of Oklahoma 
with a B. S. degree in petroleum. Prior 
to his present position, he was with the 
Badger Process Division of Stone and 
Webster Engineering Corporation where 
he served as a protect engineer 

Before his association with Badger in 
1946, he had been plant superintendent 
for Northwestern refining company 


Lammot du Pont, 71-Year- 
Old Industrialist, Dies 


Lammot du Pont, for 22 years t 


guiding hand of the FE. L. du Pont de 
Nemours & Company, Inc., died recently 
f heart disease. The 71-year-old indus 
trialist, who participated im the develop 
ment of the atom bomb, helped supply 
America’s armed forces with munitions 
in World War I] and sp nsored the 
development of nylon, died in a hospital 
1 New London, Contr after about one 

onth’s illness. He : tl eightl 

nember the third 
1 the chem 

his wreat 

president 

1926 t 1940, and as 

e board from 1940 1 


ot 


Timken Roller Executive, 
R. C. Brower, Dies In N. H. 


kK Brower, secretary asurer and 
oaks vr of The Timken R ‘Het Bearing 
Company, died at his summer home at 
Melvin Village, N. H., tly. He was 
OO vears ot awe te dy ap thera 
bearing business in 1916 when. he was 
hired as sales manager for the Bearing 
Service Company. He joined 


ken Roller Bearing Compa 


Walter Schulze Dies 

Walter A. Schulze, member 
research planning board of Philliy 
troleum Company Bartlesville Okla 
died July 30 in Bartlesville. He was 52 
vears old and had been with Phillips 
since 1929. He held more than 200 
patents and many of his processes a 
in use throughout the industr ri 
company announced that a memorial 
fund had been established with R. ( 
Alden as trustee 
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Your Management wants to know... 


How efficient 


dust recovery can 
mean new prolits 


rN te om sts 


me ate 


I Ne 


To take advantage of Buell’s background and ex- 
perience in the highly specialized science of dust 
recovery, ask for further information about Buell’s 
3 basie systems of dust collection. See how 
they can help you turn dust into dollars. Send for 
Buell’s new, informative bulletin titled, “The Collec- 
tion and Recovery of Industrial Dusts.” 
Buell Engineering Co., Dept. 21-H, 
70 Pine Street, New York 5, New York. 


G 
= 


SS 


In every industry, from petroleum to food to steel, 
Buell engineers, working with plant engineers, have 
established an enviable 18-year record of turning 
unnecessary dust losses into substantial new profits. 
What’s more, Buell Dust Recovery Systems un- 
cover, for all American industry, these additional 
important advantages: improved product quality, 
smoother plant-community relations and higher 


RE NEE ROE AB eo 


employee morale. 


VAN TONGEREN ‘SF’ ELECTRIC PRECIPITATOR— TYPE ‘LR’ Dust 
CYCLONE PRECIPITATOR CYCLONE COMBINATION COLLECTOR HOPPER VALVES 


a> bue 


ENGINEERED EFFICIENCY IN DUST RECOVERY 
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CONVERSION TASLES 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


General Offices & Plants 
Beever Falls, Pa —Seamiess Tubing; Welded Stoiniess Stee! Tubing 
Allience, Ohio— Welded Cerben Stee! Tubing 
Seles Offices: Beaver Falls, Po. * Boston 16, Moss. * Chicage 3, I. * 
Cleveland 14, Ohio * Denver |, Cole. * Detroit 26, Mich. * Houston 19, 
Texes * los Angeles 17, Col. * New York 16, N. Y. © Philedeiphie 2, 
Po. * St. Lewis |, Me. * Sen Francisco 3, Cal. * Syracuse 2, N.Y. * 
Terente, Onterio * Tulse 3, Obkle 


aI 


} 








WING DATA 


Tube engineering data . .. prepared by engi- 
neers for engineers . . . pours out of Babcock 
& Wilcox headquarters in an endless strear. 
of technical literature and other communi- 
cations, to kep designers, equipment manu- 
facturers and process engineers well-in- 
formed about latest tubing developments 
and applications, and to provide an inter- 
change of field experience among tube 
users. 

Important findings of metallurgists and 
application engineers, of chemists and of 
all the other specialists concerned with pres- 
sure and temperature requirements and spe- 


lished in ready-reference form as fast as 
data can be reviewed and verified. 

B&W offers a most comprehensive file of 
information available on carbon, alloy and 
stainless tubing, both seamless and welded 
—the technical help this literature offers is 
exceeded only by the personal assistance on 
specific tubing problems you may expect 
from B&W field representatives. 

If you want facts where you can find them 
—tips to help you speedily solve tubing 
problems and to suggest ideas for greater 
tubing service satisfaction—send for B&W 
bulletins you may select from this partial 


TECHNI 


cial tubing needs are condensed and pub- 
YOURS FOR 


B&W Stainless Croloy Tubing Steels, Seam- 
less and Welded, Condensed Technical Data 
Properties and Methods of Working Seamless 
and Welded Tubes and Pipe of the B&W 
Stainless Croloys 

B&W Stainless Pipe, Seamless or Welded 
B&W Stainless Pipe and Tubing Croloy 18-8S 
(Type 304), for Pressure and Mechanical Uses 
B&W Stainless Pipe and Tubing, Croloy 18-8 
Cb (Type 347), for Pressure and Mechanical 
Uses 

B&W Stainless Pipe and Tubing, Croloy 
16-13-3 (Type 316), for Pressure and Me- 
chanical Uses 

B&W Stainless Pipe and Tubing, Croloy 
25-20 (Type 310), for Pressure and Mechon- 
ical Uses 

B&W Stainless Pipe and Tubing, Croloy !2 
Al (Type 405) 18 (Type 430), 27 (Type 446), 
for Pressure and Mechanical Uses 

B&W Stainless Tubing, Croloy 12 (Type 410), 
12-2 (Type 414), Properties and Applications 
B&W Croloy Stainless Steels, Condensed 
Data on Working Seamless or Welded Tub- 
ing ond Pipe 

B&W Stainless Steel Tubing for the Food 
Processing Industry 

Properties of Carbon and Alloy Seamless 
Steel Tubing for High-Temperature and High- 
Pressure Service 


THE 


) TB-I 

C) T6-332 
] TOC-130 
} TOC-132 
} TOC-133 
] TOC-134 


] TOC-140 


} TOC-143 
) TOC-148 ( 
0 
] TA-1517 O 
O 


0 18-6 


_) TB-12 
TB-328 
] TB-329 


) TB-344 
TDC-136 
} TOC-138 
TA-1559 
C) TB-t! 
TB-15 
TB-335 
] TOC-125 


TR-514 
TR-515 


Cj TR-516 


list of current data. 


ASKING 


B&W Alloy Tubes and Pipe, Condensed Tech- 
nical Data on High-Temperature Steels 
How to Keep Down Maintenance Costs in 
Pulp and Paper Mills 

B&W Heat Exchanger and Condenser Tubes, 
Seamless and Welded, Stainless, Alloy and 
Carbon Steels 

Applications of B&W Tubular Products — 
Stainless, Alloy and Carbon Steel, Seamless 
and Welded 

Chemical Compositions, B&W Seamless 
Alloy Steel Tubing, B&W Croloy Steels of 
the Low and Intermediate Alloy Groups. 
B&W Pipe, Seamless and Welded, Carbon, 
Alloy and Stainless Steels, Dimensions, 
Weights, Specifications, Grades, Analyses 
B&W Steel Tubing — Seamless or Welded 
Stainless, Alloy and Carbon Steels—for the 
Process Industries 
Specifications for Seamless and Welded 
Tubular Products—Stainless, Alloy and Car- 
bon Steels 

Weight Tables, Round, 
Welded Steel Tubing 
Descriptive Terms—Steel Tubing 

Hardness Conversion Tables 

How You Can Avoid Boiler Tube Corrosion 
The Creep and Stress-Rupture Testing of 
Steam-Boiler Materials 

Some Experiences in Service, Power, Oil and 
Chemical Plants 


Seamless and 


CLIP AND RETURN ENTIRE PAGE 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
Beaver Falls, Pennsylvania 


(] Please send me the B&W bulletins checked. 


(] Please add my name to your mailing list to receive new bulletins 


when available. 
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Mr. Tubes — your nearby B&W Tube 
Representative—will be happy to pro- 


STREET ADDRESS 





vide additional information and to dis- 


cuss any specific tubing problem with 
’ . CIty. 


ZONE______STATE 





you. 
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BOOKS of Current Interest 


Review and Comment for the Process Man 


Temperature Measurements, Control 


The Measurement And Control of 
Temperatures In Industry, R. Royds 
Publishing Company, 212 


New York, N. Y., $5 


Chemical 


Fifth Avenue 


levelopments in 
nent and control 


vical, petroleum 
ement, varnish, rubber 
industries in main 


+} 


lated 


highest 1 l 


yssible erma 
his volume 
1 equipment 
measurement 
icular range 
<< dey ted 
automat 
nperatures in industry. At 
n to improv 


lustrial 


juat 


Micelle Formation Range 
Critical Range for Micelle Forma- 
tion by an Oil-Dispersible Soap in a 
Hydrocarbon Solvent, | S. Naval 
f Available from 
Services 


Resea aboratory, 


BETTER PUMP 
PERFORMANCE 
MEANS 


Aircraft System Fires 


Investigation of Fires Originating 
In Aircraft Vacuum Systems, U. 5S 
Civil Aeronautics Administration, 
available from the Library of Con 
Photoduplication Section, 
Washington 25, D. ¢ Microfilm 
$1.75, Photostat $2.50, Code No. of 
Report: PB 106754 


gress, 


bench test was developed 
internal fire conditions, 
but without destroying a vacuum pump 
im each investigation. Various vacuum 

including systems in use 
and those proposed for future use, were 
compared to determine the relative abili 
systems to withstand internal 
conducted led to the de 
preventing 


A simple 
to duplicate the 


piping systems, 


ties of the 
Tests 
velopment ota 
vacuun 


fires 
means tor 
internal system hres 
Fog Foam Studies 

Fog Foam Studies, 
ry of | 


ngimneers 


| S 


Army 

available fron 

Library of Congress, Photodupli 

m Section, Washington 25, D. ¢ 

film $4.25, Photostat $12.50, 
‘ f Report: PB 106708 


{ 


cle 


performed to determine 
pressure on 


ests were 
effect ! 


fre extinguishime 


hydrauli 
characteristics of 
standards of per 
were 


! an M reover, 
tormance tor tow foam nozzles 


established experimentall 


Taylor Instrument Releases 
Instrumentation Color Film 


Information t Work” is the title of 

1 J0-minut " ‘ film on instru 
Taylor Instrument 
development ot 
which do a 
prod 

rd and control 


ments put 

{ mpanies r it é 

instruments 

relative npl 0 today's 
yrocesses. The film 


charge through 


ns Depart 


without 
Public 


Sims Pump Valves are guaranteed to give you better pum 
performance. And that means time, money and tempers saved. 


1. Discs rotate for minimum 
wear while cushioned by 
liquid top and bottom. 2. In- 
clined ribbed seat and cush- 
ioned stem head combine to 
give smoother, faster valve 
action and take up shock. 


bial FOR NEW CATA. 


showing 


how Sims 


Valves fit your pump for 
better performance. 


VALVE CO., INC, 
145 HUDSON ST., NEW YORK 13, N. ¥. » M& MBLDG., HOUSTON, TEXAS 
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Engineering Handbook 
Handbook of Engineering Funda- 
mentals, Edited by Ovid W. Esh- 
back, Second Edition, John Wiley & 
Sons, New York, N. Y., $10 


The first edition of the Handbook of 
Engineering Fundamentals was a de- 
parture from traditional publication of 
material of this nature. In addition to 
serving a utilitarian purpose in an eco- 
nomical way, it attempted to bring to- 
gether the most important basic facts 
and principles upon which our technolgi- 
cal and engineering advancement de 
pends. The object of the book has not 
been changed, but new knowledge, change 
methods of presenta- 
tion have brought about a review and 
revision, Some of the changes incorpo 
rated in this second edition include 

The engineering tables have been en- 
include standard structural 
sizes for aluminum, and data on tan- 
gents and offsets for the use of civil 
engineers. The treatment of mathematics 
has been considerable revised. Some of 
the simple and commonly known items 
previously introduced for completeness 
been eliminated, and greater stress 
statistics, determi 
rhe section on 


of emphasis and 


larged to 


have 
has been placed on 
nants and vector analysis 
electricity and magnetism has been com 
pletely revised, the theory being pre 
sented in the MKS system of units. The 
last section on engineering law has also 
been rewritten 


Fats, Oils, Waxes, Acids 
Properties of the Principal Fats, 
Fatty Oils, Waxes, Fatty Acids and 
Their Salts, M. P. Doss, The Texas 


Company, 135 EF. 42nd Street, $5 


The author of this new book, M. P 
Technical Librarian of The Texas 
previously published a com 
‘The Physical Constants of the 
Hydrocarbons”"—which was 
adopted by the Technical Advisory 
Committee of the Petroleum Adminis- 
tration for War as its official standard 
during World War II 

The new book should be of consider 
able interest to the fatty oil, petroleum, 
and chemical industries, and especially 
to manufacturers of lubricants. It cov 
f approximately 50 
fats, fatty oils, and 
only aliphatic acids, 
ft more 
part of 
salts 
alumi 


Doss, 
Company 
pilation 

Principal 


properties 
principal 

Doss surveys 
tabulates the properties 
these The 
data given on the 
from 


ers the 
of the 
waxes 
but he 
than SOO of 
the book 1s the 
of the fatty acids ranging 
num through zirconium Approximately 
1750 salts are listed. This material has 
been brought 
rable unpublished 


unique 


never previously together 
and it includes conside 


data 


Residual Fuels Properties 
Properties of Residual Petroleum 
Fuels. I. Reduction of the Vanadium 
Content by Solvent Precipitation, Na 
tional Council of Canada, 
available from the Library of Con 
Photoduplication Section 
Washington 25, D. ¢ Microfilm 
$1.75, Photostat $2.50. Code No. of 
PB 106659 


Research 


wress 


report 


The removal of vanadium from resid 
ual petroleum fuels by asphaltene pre 
cipitation has been studied. Comparative 
that the amount 


removed is generally pro 


precipitations showed 


of vanadium 
asphaltene 


portional to the amount of 


precipitated by the solvent 
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- © How much does 
DuPont Research 
contribute to the 
Petroleum Industry? 


FOR MANY YEARS Du Pont research ac- 


tivities have led in the development of gasoline additives. 
It was a group of DuPont engineers and chemists who, in 
1923, worked out the first safe, efficient method for making 
tetraethyl lead antiknock compound on a commercial scale. 

. Since then DuPont has developed gasoline antioxidants, 
dyes and Metal Deactivator, as well as a number of grease 
stabilizers and fuel and lube oil additives. 


AT P R E S E N T, the DuPont Petroleum Labora- 


tory, the 5 Du Pont Petroleum Chemicals Division district labo- 
ratories and the Du Pont fleet of road test cars and trucks are 
constantly at work on the investigation of petroleum problems. 
In addition, the research facilities of the Du Pont Company 
— including the DuPont Experimental Station—aore avail- 
able to supplement the work of the Petroleum Laboratory. 
And such Du Pont products as neoprene, seismic explosives, 
tank farm paints and many other products widely used in 
the petroleum industry are also results of DuPont research. 


FOR THE FUTURE, too, you can look to 


DuPont's recently expanded Petroleum Laboratory for new 
developments resulting from petroleum additives research. 





Pet Se hemicals 


E. |. DUPONT DE NEMOURS & CO., (INC.) * Petroleum Chemicals Division, Wilmington 98, Delaware 
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fers Manulacturing ( 
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he Clark Manufacturing Ce 
ndenser Service & Ener. C 
ne « Works 


th vison Chemical Cx 
S. D. Day ¢ 

Dean Brothers Pumps Inc 
Dempster Brothers, Inc 

E. I. du Pont de Nemour 
E. I. du Pont de Nem 

E. 1. du Pont de Neme 

( 

The Duraloy ¢ 


The Eagle-Picher ( 
Electric Steel Foundry 
Elliott Ce 


Enjay Company, In« 


(G1) Fischer & Porter Ce 
(G2) Fisher Governor Co 
(G3) The Fluor Corp 
(GA) Foster Wheeler Corp 
(G5) The Foxboro Co 
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SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 


IT’S FAST, CONVENIENT, CERTAIN 
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eneral Chemical Division 
Allied Chemical & Dye Corp 
Electric Cx 
en Fire Brick Ce 
Company, Inc 


H9) The C. ¢ 
Jt) Johns-Manville 


J 


2) Kavlo Division 


Owens-Illinois Glass ( 


J3) Keasbey & Mattison Co 

}4) The M. W. Kelloge ¢ 

J5) The C. M. Kemp Mig. Ce 
J6) Kerrigan Iron Works, Inc 
J7) Koch Engineering Ce 
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JB) Ladish ¢ Opp 
J9) Layne & Bowler, Inc 

K1) Lee Construction Ce 

K2) Leeds & Northrup C 

K3) Warner Lewis Co 

K4) The Lummus Co 


K5) Manning, Maxwell & Moore, Inc 
K6) The Master Electric Cx 


K7) A. Y. McDonald Mig. Co 


K8) Arthur G. McKee & Co 
K9) Metal Goods Corp 


1) The Midvale Co 
2) Minneapolis-Honeywell Regulator Co 
3) Mixing Equipment Co 
4) Murray Iron Works Co 

N 
5) National Carbon Co 
6) W. H. Nicholson & Co 
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)} Oakite Products, Ine 


L? 
(L8) Oil Well Supply Division 


United States Steel Co 
9) Orbit Valve Co 


P 


Pacific Tube Co 

Page Steel & Wire Division 
American Chain & Cable Co 
Peerless Pump Division 

Food Machinery & Chemical Corp 
Penberthy Injector Co 

Perco Division 

Phillips Petroleum Co 
Petro-Chem Development Co 
Petrolite Corp 

Pittsburgh Lectrodryer Corp 
The Wm. Powell Co 

The Pressed Steel Co 
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The Handy 


Pi btcards — 
Get Quick Action 
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The Griscom-Russell Company has 
ublished a bulletin on a finned tube 
eat exchanger with applications for 
heating and cooling liquids and gases, 
and for condensing vapors. Complete 
construction details, specifications, di- 
mensions and instillation owen gg 
of these standard interchangeable units 
are also included 
Circle No. 1 om Postcard 


Heater, Pumping Booster 


A bulletin featuri the “Deuce”—a 
combination tank car heater and pump- 
ing booster, has been issued by the Clea- 
ver-Brooks Company, With the “Deuce,” 
the bulletin says, it is possible to raise 
penetration asphalts, tars and other ma- 
terials to the required high application 
temperatures, and deliver the mai 
from the tank car to distributor, transfer 
truck or storage tank. The unit “heats 
and transfers material through the direct 
oil fred pumping booster. 


Circle No. 2 on Postcard 


Pump Applications Guide 
A new type of reference chart on small 
pomp poe has been developed 
uthill Pump Company. In one con- 
venient table, this guide lists the various 
types of Tathill pumps, the services for 
which each is built, the performance, 
characteristics, types of packing, styles 
of mounting, and features that distin- 
guish each model. 


Circle No. 3 on Postcard 
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NEW EQUIPMENT 
ADVERTISED: PRODUCTS 


EASY TO USE... FREE 


Circle on one of the cards at right 
the identifying numbers of each new 
equipment and catalog item or adver- 
tised product on which you wont more 
information. Print your name and ad- 
dress plainly. Tear out and mail card. 
That's all there is to it. No postage 
is required if card is mailed in U.S.A. 
Your request will be forwarded 
“promptly to the company concerned, 
and the reply will come direct fo you. 


page. 
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Rubber Products Catalog Pressure Gauges 


The Goodyear Tire & Rubber Com- Two new data sheets have been pub- 


y has issued a new catalog, “Rubber lished by Minneapolis-Honeywell Regu- 


Proves fc for the ‘Dil Producer and the lator Company on pressure 
S P'She Sheet 708 describes one 


” which is designed to aid 


be ann man in choosing the proper t Indica’ and mr pn tebe Pressure 
of materials cit  aeedaen and Tedhenaing 


are included. 
Specification Shee: 710 describes 
ihcally ne tee Brown Indicating Pressure 


individual job or operation. Gauges with pneumatic control. 


ee eee 
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First Class Permit No. 7 (Sec. 34.9, P. L. & R.), Houston, Texas 











REFINER 


BOX 2608 
HOUSTON 1, TEXAS, U.S.A 





3 «646 
nueuoenrenmn we DD 
nunwewnrtennewDW ws 





| 


: 
| 


sececccnc§ eee 


SSURSrSEz 
Suseaesss 
eesceecengs 
Seesseess 
siascecas 
Bsazaz2a92 
sseseeeses 
SESESETEE 
seueetaurs 
SEGEEEERE 
SS5EEESES 
BSIASzIS33 
sec2seeee2 
SECeeECEZ 
seugeress 


gsiascssasgs 








Position 








MAIL IT NOW. «5 “CARD EXPIRES NOVEMBER 10, 1952 


. aa i ete pe a 


¥ 








Metallic-Plastic Packing Une one of ts Sree and See Ee eee ee : 
ge gps neon yer Beer Pinel np 6 page request copies catalogs which you interested. 
age of general purpose packing is de- 
scribed i a new bulletin published by the Electronic Flow Meter 
Durametallic Corporation. The bulletin Instrunientation Data Sheet 103-5, 
explains that the “Handy Pack” package published by the Minneapolis-Honeyw 
consists of a convenient combination of egulator Company, describes the Pot- 
Durametallic and Dura Plastic spiral  ter-Brown Flowmeter for meas rement 
packings ready for cutting into stuffing of fluids over a wide range of tempera- 
on rings he bulletin stetes that tures and pressures with an 
“Handy-Pack”" provides flexible, lubri- of one-half percent. The new system PA 
cated metallic and semi-metallic spirals easily installed, has linear charac i 
for meeting average stuffing box require- and can be used to measure, record 
ments control flow at one or more points. 
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shapes now available from standar 
stock. 





Circle No. 10 on Postcard 





~~" e ere ee Bee ee em we we ee mee ew ew eee & 


Circle No. 11 on Postcard 


(More Literature Items on Pages 
153, 155, 156, 157, 159) 





BUSINESS REPLY CARD 


First Closs Permit No. 7 (Sec. 34.9, P. L. & RJ, Houston, Texes USE THESE CARDS 


T f 
f 


i ee 











>ert 
ae) 112 e) mae be \helch 


‘ 


REFINER 


BOX 2608 
HOUSTON 1, TEXAS, U.S. A. 


t 


NEW EQUIPMENT 
SADVERTISED PRODUCTS 


IILUUUNULUUULUUL 





NEW EQUIPMENT and 


Manufacturers’ Literature 


Recording Potentiometer 


\ new recorder of the null-balancing 
potentiometer) type, clarmed to set new 
standards for both mechanical and elec 
simplicity and to provide 
idvantages, has beet 
the Weston Electrical 
Instrument Corporation. Among the 
features is a simplifed chart trame 


straight pivots 


trical desig 
many operating 


announced by 


new 
swings ut 
time 


, 
pene 


he chart al remaining 


Wher e frame 


sequence 


Venturi Principle Mixer 
| 1 xer perat basically or 


and is 


j 


[tered 


in normal 
introduce from 
material per 
nber of gal 


> , 
n Postcard 


Refrigeration Compressors 
A new bulletin #C-1100-B38 on 
ionia Refrigeratior 

een published b Worthington 
ation. Specifications, pictures and de 
riptions of the company’s line of units 

s included. A request on your company 

etterhead will make the bulletin avail 


_ompressors 


ible 


Circle No. 14 on Postcard 


luqust, 


KEEP INFORMED by requesting additional informa- 


tion on new equipment and services described here. 
SAVE TIME by using the Reader Service Postcards on 


opposite page. Circle number on card corresponding 


Low Carbon Nickel Steel 

‘Some properties of Low Carbon 8% 
Percent Nickel Steel” is the latest book- 
let issued by International Nickel Com 
pany. The booklet describes a ferritic 
steel that is resistant to the embrittling 
effects of low temperatures (—320° F.) 
and which can be welded and fabricated 
under somewhat the conditions as 
engineering tables and 
charts depict the properties 
and the effects of and 
welding 


Circle No. 15 


Same 
lwenty 
mechanical 
heat treating 


steels 


m Postcard 


Revised Catalog Section 

Black, Sivalls & 
imnounced the publication of a 
edition of the Pilots and Controllers Sec 
tion of their BS&B Climax Control 
Equipment Catalog. This- section shows 
complete lines of BS&B Climax time 
cycle controllers, pressure controllers 


have 
revised 


Bryson, Inc 


trollers, vacuum pi 


rhe con 


} 
na 


manual remote con 
lots and satety 
or easy 


ts are arrans reading a 


illustrated wi ctional drawings 
tograpl 


Postcard 


A new air flow snubber and pulsation 
lamper has unced by King 
Engineering Corpo “ his unit pr 

vides a controlled vy rate of flow of 
compressed air or r operation of 
ontinuous-reading hydt imstru 
ments and for purging pneumatic instru 
lines. It also protects pneumatic 
and gaging equipment against 
that might result fron 
by pr ing a flow 


been 


Static 


ment 
testing 
lamawe surg¢ 
ressures, : restrin 
tion in the line. The snubber is also 
lamper tor 
recorders, manometers, and sim 
instruments. Placed 
tween the instrument and the 
source, the damps or 
ut” pulsations so that the instrument 
Full details are 


ised as a pulsatic pressure 
in the line be 
pressure 
snubber “smooths 
wives a steady reading 

available in Bulletin 317 


Circle No. 17 on Postcard 
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to the number listed at the end of each new equip- 
ment item on which you desire additional information. 


Stainless Steel Clamps 


Of 


Made of corrosion-resistant stainless 
steel, the new Labline Varigrip clamp 
holds breakers, Dewar flasks, vacuum 
vessels, Manufactured by Labline, Inc 
it serves as a funnel holder or support 
ring, supports extraction apparatus, 
heating mantles, gas cylinders, distilla 
tion columns, resin reacting kettles and 
large glass tubing. It is always rigid 
employing no chains or other accessories 
and is quickly adjusted with a large flat 


humb screw. The clamp is available ir 


18 on Postcard 


Laboratory Equipment Data 
Andrew Technical Service has issue 
ree new bulletins dealing with labora 
equipment. Bulletin 570 describes 
f instruments, including flow 
McLeod gauges 
electric and air-power stirrers, micré 
buret laboratory carts, pre 
and a new type 
matting. Bulletin 
ives detailed specifications and per 
formance data on two models of vacuun 
pumps for general industrial and labora 
application. Bulletin 576 describes 
corrosion-resistant circulating pumps 
with body blocks and interchangeable 
liners in a variety of materials to meet 
a wide range of service 


Circle No. 19 on Postcard 


evaporators, 


eters 
manostats 
1 rtionime pumps 


utility protective 


tory 


Temperature Resistant O-Rings 

rhe latest Parker Appliance Company 
catalog describes and gives complete 
data and dimensions for precision O 
rings molded of Parkone compounds for 
extreme temperature resistance. Parkone 
O-rings combine suitable mechanical 
characteristics with resistance to am 
bient temperatures in the —100° F to 
500° F. range, and are useful in 
static sealing applications involving re 
sistance to oxidation, to the solvent 
action of high analine oils and hydraulix 
fluids, or to rapid aging 


Circle No. 20 on Postcard 
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HEADQUARTERS FOR 
HEAVY STEEL FORGINGS 


=? 
4 " STEEL ROLLS 


PRESSURE 
VESSELS 


Whatever your needs for heavy steel forgings in indus- 
try, Midvale can assure you of the finest in craftsman- 
ship, precision and ultimate performance. Whether it 
is weldless gear rings for turbine speed reduction . . . 
PRESS cylinders for hydraulic presses . . . weldless high-pressure 
CYLINDER vessels for oil refining, gas reactions and steam genera- 


tion or hardened and ground steel rolls for cold rolling 


carbon and alloy steel, stainless steel, aluminum, copper, 


Ss 
— brass, zinc, foil, paper, linoleum, plastics and rubber . . . 
\ Midvale engineers can help you design them. Midvale 
" 
y ‘ craftsmen, with the most modern equipment, will build 


them to your most exacting specifications. Put your 


heavy forging problems in our hands. 


THE MIDVALE COMPANY 
NICETOWN, PHILADELPHIA, PENNA. 
OFFICES: NEW YORK + CHICAGO + PITTSBURGH 
WASHINGTON + CLEVELAND ~- SAN FRANCISCO 


Cuslom Steel Wlakers To Gnduilay 


PRODUCERS OF FORGINGS, ROLLS, RINGS, CORROSION AND HEAT RESISTING CASTINGS 


Petroleum Refiner 
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Ceramic Met 
H« vy indust 


al Coating 
ry can conserve strategic 
extend the life of metals 
igh temperatures through the 
atings is explained in 
chure published by Solar Air- 
mpany. Included is a compre 

tline f the benefits, design 
and properties of Solaramic 
with examples of uses of 
Process in both aircraft 
ippiications Methods of 


metal parts is fully dis- 


amiuic < 


21 on Postcard 


Hows, Whys of Fuel Knock 


ul vhys f fuel 


n the basic 10WS 
knock is contained in 
2 30-minute sound mov by 
i eheal 


Positioning Control System 


Hydrotorque, a hydr positioning 
t system designed for extreme ac 
remote distances, 
Che Farris Hy 
poration. The system will 
position valves, throttle, 
winches and brakes, dic 
nozzles and a va- 
devices. Hy- 
lrotorque is system inde 
pendent ot and trans 
mitters and receivers can be supplied in 
a wide variety of combinations and in 
many variations of mounting methods 
Calibration of dials is to custom require- 


‘ n I 
curacy and power at 
as been announced by 
lrotorque ( 
hydraulically 
engine speeds, 
l engines, metering 
other mechanical 
a single tube 


riety ot 


outside energy, 


ments 
> 
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Gas Analysis 


Design 

t spec 
powe ' 
Hays ( 
ability 


avail recorder 


sample gas 

system, the small vol 
cell, and 

between the 

motor, 
wrder 


the gas passage 


analyzer an l 1 rding pen 
the Hay id I reé 
achieves f ne por to changes 
n the CO, sample gas 
peration fr he in 

licate 
in galva 


-lectroni 
strument actior 
and als« 
and magnih 
accuracy 


nstruments 


and 


m Postcard 


Acid-Proof Materials 
Chree 


tins mn 
truction are 
Cherm, Inc 
Eonite pipe 
material 
tions of chemical 
andling most mineral a 
rganic solvents. Bulletin 


and technical bulle 
and cor 


Aqua 


descriptive 
acid-proof materials 
being offered by 
Bulletin No. 139 discusses 
made of furan 
with lamina 


and fittings 
reinforced 


resin 


glass fabric 


construction o 
tanks, process 
pickling 

of floors. Bulletin 
lacquer, a coat 
rior sur 


usses the AC proot 
pickling and plating 
tanks, vessels 
plating basins, acid-pr 
No. 190 ce Eonite 
ing to protect interior 
faces from the corrosive 
i 


ind towers 


vers 
exte 
effects of gases 


liquids 


m P 


vapors, mists, an 


Circle No. 25 stcard 


Process Controllers Booklet 

Fight types of the Model 40 Con 
troller, used in industrial process appli 
cations, are described in a new bulletin 
issued by The Foxboro Company. Each 
instrument is pictured with a _ typical 
process diagram and a_ characteristic 
chart record. A section is devoted to the 
five types of control action available with 
the Model 40, with control mechanisms 
for each type diagrammed and explained 
Specifications, controller air-connections, 
case dimensions, measuring . elements, 
safety shutdown systems and other fea- 
tures are included 

Circle No. 26 on Postcard 


A Gulf Publishing Company Publication 


Compressed Air Coolers 

Young Supercharger Air Intercoolers, 
designed for cooling compressed air be 
tween the supercharger blower and _ the 
air manifold leading to cylinders of en 
gines are described in a new Catalog 
No. 1652, released recently by the Young 
Radiator Company. Supercharger air 
cooling is performed in a tube and fin 
cooler, where the hot air over 
the finned surface while the cooling 
water circulates through the tubes. The 
coohn fluid either fresh or sea 


m Postcard 


passes 


can be 


No. 27 


ircle 


Instrument Sensing Units 
Bulletin T/C 9 is the new 1952 edi 
Wheelco Data Book and 
Catalog containing application 
nmendations at infor 
! ernineg mstr 


tion of the 
prices, 
pertinent 
iment sensing 
d associated accessories pro 
vy Wheelco Instruments Division 
Barber-Colman Company. Es 
ata pertaining to making, check 
: thermo 
and 
this 
applying indicating 
mstruments 


selecting ana ordering 


and resistances 


milli-volt curves 


ire sizes 
temperature make 


nanual handy in 
lling and recording 
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contr 


Fabrication Material Data 

A bulletir 
Permanite, a 
manufactured by 


outlining the properties and 
furturyl alcoho 


Maurice \ 


has recently 


uses 1 


resit 


Knight 
available 
fabrication of corrosion proof chem 
Permanite, 
Fiberglas, is strong 
made without 
ver simple forms 
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Company, been 


made This material is used in 
remintorced 
and 
pressure 


ical equipment 
vith chemical 
nr luct 


yroducts can be 


n P 


stcard 


Nonclogging Viscometer 

The Norcross Corporation has «de 
veloped element 
for solutions that build up a coating that 
interteres 


a viscometer measuring 


normally 
with the accurate 
measuring of viscos 
ity by industrial vis 
cometers. The new 
model is particularly 
suitable for 
ontrol applications 


solu 


process 
where these 
tions tend to solidify 
when ¢ xposed to air 
rhe 


mounted 


element is 

vertically 
liquid level 
passing through the 
rod structure A 


with the 


normal coating on 

the rod at the surface of the liquid will 
not interfere with the operation of the 
instrument and this deposit buildup can 
be easily removed when necessary be 
cause of the open construction, The new 
model will function with any of the 
company’s existing recording or record 
ing-controlling equipment 


Circle No. 30 on Postcard 
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Bulk Plant Petroleum Meter Nickel Deposit Properties Self-Closing Push Valve 


‘ 
\f 





Tractors, Trailers, Trucks 
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la ‘ nua mt t 
- cert ' t flow s require and 
New Laboratory Equipment ar Cheese veh the: tam Renlicnae Sirona \ 
MM \ A new edit f “What's New f e va sround the valve ste ; 
f ! ur t by the Scient Glass t lve ste and ses aut atically 
\ \ tus ; Among t ' kt eleased. It has 1 . 
tea i aud stal | ick i 
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Plant Maintenance Coatings Turbulent Flame Indicator ‘ai 
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Non-Warping X-Ray Cassettes 
Friction Locating Stethoscope 
\ 
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Complete Oxygen Plants 
Pus r 


as t | cess and patent 
atte ; the | tt Oxveen Sys 
Og eer wer if tonnage 
xvwe and nitroger anc 
e availa plants of 
> ‘ b 4 bas » 
‘ Aor 1 ed y i ‘ H K 
I s ( pa Dr. Irving Roberts 
articipated im the development ot 
I System, has been retained by 
Ihe Ferguson ( mipat t otter tecl 
il assistance consultation t m 
‘ s des t rchase the xveer 
ants 
Che syste s Anica : ‘ 
ates as reduced ads t sa 
ct n eftticrency, and is mmune to 
ssible dangers of acetylene explosions 
( t S are aut at i will aut 
‘ i adjust the system t il 
xveer emand. Complete details are 
ivatlable upon est 


’ \ 41 on Postcard 


Seamless Cold Drawn Steel 


he advantages that accrue to manu 


acturers through the use f tubing in 
he production of hollow precision parts 
are uthned in a new data card pul 
shed by the Tubular Products Divis 


i The Babcock & Wilcox Company. In 


1 | ivings 
t ‘ sts that e thi the 
se seamless « l-drawn carbon steel 
1 vw for t 
arts. the hb et presents tables 
i t i i perties 
ntitied 
( ’ \ §? ; / foara 











t the pat s lype VA Vari 

Iriwe line the new motor permits the 
se til 0 volts. It is designated 
as Type and is made 
t l rsepower. The 
‘i ele s speeds " 
0-1 at t m 4t 10 
nah pr “ 4 | nvetr 
t nt rs speed can 
stant inged t a desired speed 

t t stopping. Ar trated Bulle 
N 1601 giving full details ay be 

htained 


Circle N 43 on Postcard 


lugust, 1952 1 Gulf Publishing ¢ 
/ 


Electronic Winding Tester 





A newly-developed portable electronic 
winding test as ; oa 
Columbia Te cal ( ation Thus 

ew product untenance and tr 

se, and laborator mstrument is de 
signed to detect faults in and to prevent 
breakdowns ti electr al motors and 
generators of all sizes and types. coils 


ind similar electrical equipment 


| 
Known as the PMID Tester. it enables 


the ser to detect the cation as well 
as the nature of an electrical fault in 
any type ot winding. It can be used or 
either AC or DC devices The test 
probes generate their treld on the 

bes. Complete details are availabl 
trov the manutacturer 
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Because of e rapidl wi te 
sto ndustrial elevisi liam 
Power Spe ality ( 1 ation As le 
cloped the Model 300-1 Util ‘ 
The Util pe nsist f three separate 
its A amera we t ‘ ! ! 
r, with the whole se« ve l 
1 I " ‘ ‘ ‘ te 
4 I b an be ta 
t ed as n as 100 teet f 
we al ‘ 10 mehe 
hinity ©] ‘ ! r 
av be as far as 1500 P , wit 
te i fica ! t is a 
es P i ww) < ta 
4 in es rt al ~ h ted 
t ¢ perat 
ents tf 11 \ 64 e Al 2 
Watts \r it t 
ipiete letails s AValla 
Circle N 15 n Postcard 
Ethylene Carbonate Samples 
Jefferson Chemical Company Ine 
has anonounced that it has begun the 
manutacture t a new hemuica 
ethylene carbonate, in pilot plant quar 
tities. Samples of this material and 
technical bulletins describing its proy 
erties are available t the trade upon 
application, Ethylene carbonate is an 
odorless colorless low-melting solid, 
non-hygroscopic and non-corrosive. It 


has outstanding properties as a solvent 
for acrylonitrile polymers, lignin, nitr 


i " 
cellulose ny ! ce se acetate and 


mmpany Publication 


Horizontal Service Pumps 





the use of standard me anical shatt 
seals mstead t vent " stutting 
} “T the hy btai . ve i t] , 
space te s! mit ve 
‘ i i nha i . . ark casiet 
p servic ‘ cat ‘ ta new 
line t ri ital . lit tase enera 
service pumps recently announced by 
Peerless Pump Division, | 1 Machi 
ery and Chemical Corporation. This line 
pumps, designated as the Peerless 
Type AS, ts avatlable in discharge sizes 
] ! hes thr ul tour inches 
( apactt ranwe s ul t 750 pm and 
Ca " ‘ t >) feet. General 
ipplicat s 1 pump wate and 
lea quids u t 1K) I “ re rt 
. s are in suspe Addit al lit 
era ivailable per equest 
Circle N 17 on Postcard 
Addenda Errata Booklet 
Tube Turns Ine manufacturers of 


welding fittings and flanges, has an 
nounced the release of its Addenda 
Frrata Booklet, covering revision, typ: 


graphical errors, changes in code al 





fectme certain data, ete for use witl 
ts Catalog No, 211. It is designed t 
fit the pocket at the back of the cata 


ie ( de changes plus a additiona 
mi t lesigy tor i ' have 
ils nace n aur the preparat ! 
inew De¢ I perties of Pipe tal 
supersed table N > mm the cata 


Glass Tubing Manipulator 





[ye ped | Lal Ir to elim 
nate hazards of mserting glass tubes 
ermometers in stoppers, the new 
l_abline Grip- Sate provides a wentle 
gripping acti permits sliding of 
tubing imt stoppers wat! t the exces 
SIVe r unever pressure Atiict breaks 
the tubing. Even if the tubing shouk 
break Grip-Sate protects the hands 
sts and knuckles from myur It ac 
mmodates st sizes of commonly used 
tubing as well as irreguar shaped tubing 
such as T's and L's. It may also be used 
to break tubing to desired length after 
arking th a file r cutter 
Circle N 49 on Postcard 
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NOW, GENERAL CHEMICAL BRINGS INDUSTRY THIS 


Versatile Catalyst 


BORON TRIFLUORIDE 


in Many Forms*...in Tonnage Quantities 























Present or Potential * GENERAL CHEMICAL’S 
A LABORATORY CURIOSITY less than a decade BF, PRODUCTS 


ago, now an industrial chemical of tremendous Uses of BF, ese 

significance as a catalyst—that is the story of Catalyst 

Boron Trifluoride as developed by General Chemi Commercially Available in 

cal’s fluorine research program POLYMERIZATION Tonnage Quantities 
Today, the catalytic properties of Boron Tri- 

fluorice both as a compressed gas ind in its ALKYLATION Compressed Gas 

various complexes ure being utilized in many Phenol Complex (Liquid) 
ajo dustrial fields. These include petroleur eit 

major industrial felds hese include petroleum ESTERIFICATION Etherate Complex (Liquid) 


synthetic rubber, resins, solvents, plastics, dye- 
stuffs, metallurgy, etc. With it, many hitherto im 


possible operating problems involving organic re- ISOMERIZATION Aveiloble in Limited 


actions are being solved Commercial! Quantities 
To meet every processing need, General Chemical CYCLIZATION 


produces Boron Trifluoride both as a gas and in a Ammonia Complex (Solid) 

wide range of complexes. Recently, General began ACYLATION Diacetic Acid Complex (Liquid) 

regularly-scheduled tonnage shipments of the com- 3 

pressed gas by tank truck, marking another mile Di-normal Buty! Ether Sand 

stone in the expanding use of this new industrial BASIC CHEMICALS Complex (Liquid) 

chemical Dihydrate (Liquid) 
Listed at the right are many of the reactions in Piperidine Complex (Solid) 


which General's BFs is now being utilized. If your 








operations involve these or similar techniques, you 
may find it advantageous to investigate Boron Tri- : Other Complexes 


fluoride and its complexes 


For further information, for experimental sam- In addition, extensive research and 


production facilities place General 
FOR AMERICAN INDUSTRY Chemical in a preferred position to 
work with you in development of other 
BFs complexes to meet individual 


GENERAL CHEMICAL DIVISION specifications. 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y 


ples of any of the products listed, or for confidential 
discussion of your particular needs, consult the 
nearest General Chemical office serving you 


s from Coast te Coast 


Petroleum Refiner 








Pneumatic Controls Calibrator 
blic Flow Meters ( 


pneumatse nstrument 
calibration and 
imstruments and 
lrait gages, difteren- 
with ranges 
vaccum of 


mmpany s port 
calibrator is 
testing of 

LJ 
contro 


ible 
lesigned for 
low pressure 
as tlow meters, 
transmitters 
pressure, 
Essentially a manually 
the calibrator « 


ressure 


water 


e-balance 
a standard chemical weight scale 
wl sealed bell. Weights on 
balanced against an opposing 


the bell. Thus bell air pres 
ratory 


the 


with lab 
as a standard for 
The unit 


trame 


termimed 
accuracy and used 
alibration of an imstrement 
enameled metal 
ver All 


with the 


ubber tires 
tective <« necessary 


furnished instru 
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Water Treating Conditioner 


-San Company, a Division 
Chemical Company, 
Pur-O-San Extra for use in 
angers and condensers, Accord 
mmpany officials, extensive field 
ratory tests have proven Pur-O- 
umplete conditioner 
used in heat exchang 
soluble and providing 
regardless of the charac 
When added 
is readily sol non-toxic 
heat-stable eliminates 


has an 


xtra to a 


water used 


istics 
t water. it 
non-volatile and 
free oxveget 
Circle 
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Industrial Instrument Pens 


that 


paper 


dustrial instrument pens 


Ne A Ww 1 

eliminate flooding and reduce 
plugging and choking have been «ce 
d by Minneapolis-Honeywell Regu 
mpany tor their chart 
electronic mstruments. The new pens 
have removable tips and a new reser- 
voir construction which eliminates flood- 
ing because the effective ink level is al- 
ways below the writing tip. The pen 
operates with decreased pressure on the 
instrument chart, tending to reduce 
paper fibre choking. Thorough cleaning 
is made easy by a simple disassembly, 
and the new design fits on standard pen 
carriages, permitting improved pertorm 
or already installed instruments 


Circle No. 52 
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Open Steel Welded Grating 


The Lemp Metal Grating ( poration 
has produced a new open steel 


Klemp-Krest. It 


iormed as 


welded 
teatures 


grating called 
round steel te 


vide a peak crest n the toy 
These bars are placed 


at right angles on top of flat 
! and then 


bars set mm ecee 


side ot e bar 


bearing 


electr 


welded under great pressure, The round 


ness of the bar which forms cross braces 


between the bearing bars gives greater 


strengt! and makes a stronge 


tensile 
thus effecting good distribution of 
load, direction ver 
the area t each sector Phe 
top provides between each bear 

+] 


weld 


womnpact, im every 
; 
creste 


a rida 


ing bar; ereby adding to the nonsly 


characteristics 
Circle N 53 on Postcard 


Graphitization Research Study 


\ booklet just published by 
Valves, In 


the graphitization 


Edward 
‘ comprehensively cis 

phenomena 
operated at 
the and 


cusses 
encountered im systems 
elevated 
processing 


temperatures in power 
industries 


research program im the 
has cx 
years, this re 
detail the 
nature t grap effects 
and lists preventive meas 
ures. Illustrated with photomicrographs 
of metallurgical specimens picturing the 
graphitization pre the booklet also 
contains and graphs 
illustrating the temperature 
tome and other 
tion 


Based la 


company s nes whicl 


tended over the last 10 


search study describes in 
and its 


and corrective 


tization 


cess 
diagrams 
ettect t 


eutectic 


variables on graphitiza 
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Variable Area Flow Meters 


A catalog now ready for distribution 
describes variable area flow meters with 
newly developed, precise, economical, 
tapered metal metering tubes. The pub 
lication Armored Flowrator 
Meters which are designed for both hig! 
temperature and high pressure and for 
use where liquid hammer and hazardous 
fluids make ordinary meters impractical 
or dangerous. Besides containing con 
plete data on Fischer & Porter Com 
pany’s line of Armored Flowrator 
Meters, this catalog devotes an entire 
meter extensions and exten 


discusses 


section tt 
sion combinations 
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Tachometer Heads Data 


The Metron Instrument Company has 
announced the publication of Metron 
Technical Data Sheet No. 57M describing 
their Series 57M heavy duty Tachometer 
Heads for measuring low speeds, either 
rotational or linear 
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Tap Water Demineralizer 
The A. E. 7 & ¢ 


now marketing a L.52 
Demineralizer Units for the 
f ordinary tap water to water of chem: 
purity of distilled water. An 
manufacturer's bulletin im 
specifications and per 
formance data tor both the Service 
and the General model Hydrion 
with lists of representative users 
suggested fields of application. The 
model has a capacity to produce 
rate up to five gall 
models refill 
harges which upon exhaustion are dis 
carded and a new refill ts mto 
| More detailed information ts 
upon request 
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Timesaving Blind Lockbolts 


Huck Manufacturing Company 
Blind Lockbolt, claims 
accomplished repairs m 
nly nine hours, where conventional 
nethods would have required 668 hours 
at a major U. S. Air Force base. The 
nly heat treated alloy steel blind fast 
ener with a positive swaged lock, Huck 
Blind Lockbolts have exceptional 
strength and = pull-together They are 
approved by the United States Air Force 
Air Material Command and the U. S 
Navy Bureau of Aeronautics for use im 
urcraft structures where 
blind rivets do not 
strength. Complete descriptive literature 
is available to all engineers and Army, 
Marine, Navy and Air Force personnel 


request 
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Line Leak Repair Clamp 


For repair on oil and gas 
lines, a new HiPressure leak repair 
clamp has been developed by R. H 
Baker & Company, and designed for re 
pairing corroded pipe sections, leaks, 
splits and breaks which do not extend 
fully around the circumference of the 
pipe. Bolts slip through cone-shaped, 
extra large bolt holes, then the bolts are 
drawn up as needed to stop the leak 
A flexible c: resistant band as- 
sures permanent even on out-ot 
round and damaged pipe. The clamp has 
a neoprene rubber gasket and is con 
structed with bands of 36-ounce heavy 
copper, 18-gauge galvanized iron or 20 


permanent 


wrosion 
repairs 


stainless steel 
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Licked betere they sath 


BLAW-KNOX FOG SYSTEMS DON’T GIVE FIRES A CHANCE TO GROW UP 


Chemical and petroleum fires strike fast with little or no warning 
But not so fast that a Blaw-Koox Fog System acmated by rate-of- 
rise thermostats can't knock ‘em out with a smothering blanket 
of fog before they really get started. 


A Blaw-Knox System engineered for the fire hazards existing in 
or around your plant is a most effective weapon against fire's toll. 
On the job 24 hours a day, it protects your property as well as 
products essential to our national economy 


Glad to consult with you and submit an estimate without 
obligation 


BLAW-KNOX CONSTRUCTION COMPANY 


POWER PIPING AND SPRINKLER DIVISION 
829 Beaver Ave., N.S., Pittsburgh 33, Po 





Deluge Systems, Wet Pipe Systems 
Dry Pipe Systems, Water Spray and 
Fog Systems, Rate-of-Rise Sprinkler 
Systems, and loam and Carbon Dioxide 
Extinguisher Systems 


“UTTLE JOEY SPRINKLER’ 
Always on the Job 


Petroleum Refiner 








¢ AND EQUIPMENT | 
ED IN THIS ISSUE'S ADVERTISEMENTS 








Copies may be obtained easily and without cost by using Reader Service Postcard. Just circle on the 
card the identifying key number of each item in which you ore interested. Postcards are opposite page 152. 


AIR) PREHEATER-— Infor 
See paues 
4/ postiard 
CLEANERS - Details 
ng ( See pase | 
( e As mn postcard 
ATROOOLERS 
American Locomotive Cx 
« ¢ AJ on postcard 
HEAT INSULATION 
Cork ( See page 60 
( « AB on postcard 
STEAM TRAPS Booklet 
Works. See pages % and 
Corcle AY on postcard 
HYDRAULIC CONTROLS 
Regulator Co. See page 215 
( « Bl on postcard 
PUBE ENGINEERING DATA 
Products Division. The 
See pages 148 and 149 
c « BI on postcard 
ENGINEERED HEAT CONTROL 
Baldwin-Hill Co. See page 212 
c le B7 on postcard 
WEYBLAST NOZZLE 
Welding Equipment Co 
‘ « C2 on postcard 
DIAPHRAGM CONTROL VALVES~— Catalog Sec 
tion 1 Black Sivalls & Bryson In See 
page % 
( « C4 on postcard 
STEEL GRATING. Bulletin 2% 
See page 183 
t e Ce ap tcard 
ELECTRONIC RECORDER Catalog P1245. The 
Bristol Co. See page 1 
‘ «ca mn postcard 
DUST RECOVERY SYSTEMS 
Engineering Co. See pawe 14 
r ¢ DI on postcard 
MECHANICAL SEAL — Details. Byron Jackson Cc 
© page 12 
( « D2 on postcard 
CENTRIFUGAL COMPRESSORS 
rier Corp. See page opposite 189 


D2 on postcard 


heater Corp 
( ; 


TUBE 


Airetool Manufac 


Bulleun leo Products Division 
See page 135 


Information. Armstrone 


Armstrong Machine 


Bulletin 120. Askania 


Bulletins. Tubular 
Babeock & Wileox Co 


Information 


Information. Bie Three 


See page 2) 


Blaw-Kaox Co 


Bulletin Buell 


Cataloe. Car 


UNIONS—Cataloe 11. Catawima Valve & 


ATE VALVE—Cataloe 1 
Mix. Co. See page 131 
Cirde Dt n postcard 
ALUMINUM WEATHERPROOF JACKETING 
Sample. Childers Manufacturing Co. See page 26 
Cirele DY on postcard 
STEAM TRAPS—Details. The 
130 
E2 on postcard 
PROTECTION FOR HEAT EXCHANGER TUBE 
ENDS Booklet. Condenser Service & Ener. Co 
See page 215 
Circle E3 on postcard 
MATERIAL HANDLING EQUIPMENT 
Dempster Brothers. See page 33 
le Fl om postcard 
SAFETY PROGRAM FOR REFINERIES — Serial 
4.2848. E. I. du Pont de Nemours & Co. See 
insert pages 156 and 157 
Circle F4 on postcard 
STAINLESS AND HIGH ALLOY PRODUCTS 
Catalog. Electric Steel Foundry. See page 5 
F7 on postcard 
CLEANERS Bulletin 
ae 119 
Circle FE on postcard 
FLOWRATOR METERS 
Porter Co. See page 35 
Circle GI on postcard 
CONSOTROL CONTROLLER-—-Bulletin 463. The 
Foxboro Co. See pages 156 and 137 
Cirele GS on postcard 
MECHANICAL-DRIVE 
GEA-4955A. General Electric Co 
and | 
Cirele G7 on postcard 
“ASTABLE REFRACTORIES Information 
Green Fire Brick Co. See page 214 
Circle G8 on postcard 


The Chapman Valve 


Clark Mie. Co 


Data 


Y¥-29. Elliott Co 


Fischer & 


Information 


TURBINES - Bulletin 
See pages 10) 


A. P 


August, 1952 


U-S2 


PUMPS 


page 2 


PROPORTIONING Catalos 
Hills-McCanna Co 
c le HI on postcard 
PNEUMATIC TRANSMITTER Bulletin 
ments, Inc. See page 1% 
Cirde H6 on postcard 
SIDE ENTERING MIXERS AND AGITATORS 
Bulletin P-72. International Engineering, Inc 
Ps 
cle H7 on postcard 
WIRE MESH PRODUCTS Details. The ©. © 
Jelliff Mig. Corp. See page 192 
Circle HY on postcard 
VESSEL GASKETS--Information. Johns-Manville 
See page 24 
Cirele jl 
ASBESTOS-CEMENT SHEETS Data. Keasbey & 
Mattison Co. See page 39 
Cirele J3 on postcard 
CASCADE REACTOR 
Kellowe Co. See pages 2) anc 
Circle J4 on postcard 
INERT GAS GENERATORS Bulletin 1-10. The 
C. M. Kemp Mfg. Co. See page 126 
Circle J5 on postcard 
STEEL GRATING 
Inc. See page | 
Cirele J6 on postcard 
WELL INSTALLATION SERVICES 
& Bowler. Inc. See pawe 32 
Cirele [9 on postcard 
ELECTRONIC RECORDERS Catalog ND46(1 
Leeds & Northrup Co. See page 
Cirele K2 on postcard 
PROPORTIONAL VALVES Bulletin 
Minneapolis-Honeywell Regulator Co. See page 
195 
Cirele L2 on postcard 
STEAM TURBINES— Bulletin 1-122 
Works Co. See page 187 
Circle L4 on postcard 
GRAPHITE GROUND ANODES 
S-6510. See page 162 
Cirele LS on postcard 
STEAM TRAPS -Cataloe 75 H 
Co. See page 185 
Circle L6 on postcard 


DRUM RECONDITIONING Booklet P7629. Oak 
ite Products, Inc. See page 212 
Circle L7 on postcard 


TUBING. Bulletin. Pacific 
Circle MI on postcard 


Instru 


on postcard 


Information. The M. W 
21 

Catalog. Kerrigan Iron Works 
Layne 


Data 


Murray fron 


Catalog Section 


Nicholson & 


Tube Co. See page 143 


CYCLING JET PUMPS 
Bulletins O30 
See page 216 


TRANSPARENT GAGE 
AND EJECTORS Catalog 35 
and 512. Penberthy Injector Co 
Circle M4 om postcard 

PROCESSES FOR PURIFICATION OF PETRO 
LEUM—Data. Petrolite Corp. See page 41 
Circle M7 on postcard 

SCIENTIFIC LABORATORY EQUIPMENT 
Bulletin W. Refinery Supply Co. See page 185 
Circle N4@ on postcard 

STAINLESS STEEL 
Corp. See page 193 
Circle N6 on postcard 

BALL VALVES—Folder V-4. Rockwood Sprinkler 
Co. See page 3 
Civele P3 on postcard 

SCREW PUMPS—Data 
Co. See pase | 
Circle P7 on postcard 

PUMP VALVES—Cataloe. Sims Pump Valve Co 

i 150 
PB on postcard 
Data. Six Wheels, Inc. See 


Information. Republic Steel 


Sier-Bath Gear and Pump 


Circle 


CRANE CARRIERS 
134. 


Cirele P9 on postcard 


PROPORTIONING PUMPS Catalog UP-52 
Edward Soph Co. See page 219 
Cirele QI on postcard 


A Gulf Publishing Company Publication 


GUM INHIBITORS. -Information. Tennessee East- 
man Co. See page i4! 


Circe Q5 on postcard 

STEAM TURBINES Bulletin 5-116. The 
Steam Turbine Co. See page 21/7 
Circle Q6 on postcard 

PIPE INSULATIONBulletin 76-109 
bestos & Rubber Co. See page 34 
Circle RI on postcard 

SCRAPED SURFACE EXCHANGERS. Bulletin 
PE-1. Henry Vogt Machine Co. See page 205 
Circle BY on postcard 


Bulletin 698. W-K-M Com 


Terry 


Union As 


PROCESS VALVES 
See page 14 
R4 on postcard 


VERTICAL TURBINES~— Data 
Co. See page 175 
Circle RB on postcard 


FINNED TUBE Bulletin 
sion. See page 186 
Circe RY on postcard 


STEAM TRAPS Bulletin T-174) 
Co. See Second Cover 
Circle S4 on postcard 


EXPANSION JOINTS AND FLEXIBLE 
NECTORS. Catalog 47 and Bulletin 35! 
Brothers. See page 27 

Cirele SS on postcard 


pany 
Curele 


Whiten 


Machine 


Tube Div 


Wolverine 


Yarnall-Waring 


OON 
Zallea 





For Engineers 


DR. ALOIS CIBULKA 


Department of Petroleum Engineering 
University of Houston, 
Houston, Texas 


A new, much enlarged edition which in 
cludes now three formerly separate publi 
cations; namely Refinery Piping Design 
Modern Welded Stee! Structures and Aerial 
Cable Tramways 


It is actually an engineering library of 400 
pages, large size 12% x 9%” with hundreds 
of illustrations, hundreds of practical ex 
amples with charts and tables that reduce 
the time for solving difficult probleme into 
seconds 


Part 1--Complete theory of strength of 
materials and structures; Part 2—Com 

plete theory of modern welded steel struc 

tures; Part 3-—Statically indeterminate 
structures. Rigid frames; Part 4—Pressure 
and vacuum vessels; Part 6—Refinery pip 
ing Design; Part 6—Shafts, gears, belts 
Metais; Part 7--Hydraulics. Heat Trane 
fers. Refrigeration; Part Olle, hydro 

carbons, chemicals; Part §-—Aerial Cable 
Tramways; Part 10—Complete tables of 
numbers and exact square for any number 
from one to ten thousand 


| Price — $10.00 
“Prices subject to change without notice” 


- 
Send orders te 


The Gulf Publishing Company 


P. ©. Bex 2608 
HOUSTON, TEXAS 

















A Leading Southwestern Refinery 


OPS CORROSION | 





@ Lowest installed cost 
@ 90% of corrosion leaks eliminated within 5 years of 
first installation 


@ Labor crews reduced .. . trained men kept on the job 


@ Power equipment requirements much lighter 
@ Installation simplified in congested areas 
@ Much lower amortization cost due to longer anode life 


The terme “Nationel” end “Beercedy” are registered 
trede-merks of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Cartede and Carbon Corpor stion 
30 East 42nd Street, New York 17, Now York 
District Seles Offers: Atlanta, Chicago, Delias, Kansas City 
New York, Pittsburgh. San Francisco 
IN CANADA National Carten Limited, Montreal, Toronto, Winnipeg 


otwer NATIONAL CARBON proovucts = 


HEAT EXCHANGERS + PUMPS «+ VALVES - 


BRICK + STRUCTURAL CARBON - 


PIPING 
SULPHURIC ACID CUTTERS - 


ew vn NATIONA 
| Graphite Ground Asodes 


feet of uncoated tank bottoms and hundreds of 
miles of underground piping. Maintenance was heavy. 
Studies indicated cathodic protection — but how? 

The high current necessary to give continuous, posi- 
tive protection dictated the use of an impressed current 
system. First estimates favored scrap steel over graphite 
rods on a cost-per-unit basis. 

But experience revealed a multitude of bidden costs 
and operating difficulties in the installation of steel 
scrap. 

Scrap had to be welded. It required heavy trenching 
and transportation equipment...large labor crews. 
Bad weather held up men, machines and progress. 

Re-evaluation clearly favored a “distributed” system 
of vertically-installed “National” Graphite Ground 
Anodes— which were specified for the whole of this 
large project. 


To major producer has several million square 


WRITE FOR CATALOG SECTION S$-6510 





DOLLARS AND SENSE... 
point to “Eveready’’ No. 1050 Indus- 
trial Flashlight Batteries ... delivering 
twice as much usable light as any 
battery weve ever made before. 
Their unique construction prevents 
swelling or jamming in the case... . 
has no metal can to leak or corrode. 


; * 











TOWER PACKING + BUBBLE CAPS + 
HYDROCHLORIC ACID ABSORBERS 


TOWERS > 
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Fundamental Physical and 
Chemical Data 


The Entropy and Vapor Pressure of 
1-Pentanethiol, H. L. Finke, D. W. Secor 
M. F. Gross, Guy Wappincron anp H. M 
HuremMan (The Thermodynamics Lalbx 
ratory, Petroleum Experiment Station, 
Bureau of Mines, Bartlesville, Oklahoma) 

ur lw Chen \ 74 1952). pp 


84-6 
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Ethanethiol (Ethyl Mercaptan): Ther- 
modynamic Properties in the Solid, Liq- 
uid and Vapor States. Thermodynamic 
Functions to 1000° K., |. P. McCu 
Loven, D. W. Scorr, H Finke, M. FE 
(;ross, K. D. Wriittamson, R. EF. Pen 
nincron, Guy Wappncron anp H. M 
HurrMan (The Thermodynamics Labo 
Petroleum Experiment Station, 
Mines, Bartlesville, Oklahoma), 
Chem. S 74 (1952), pp 


ratory 
Bureau of 
lour Im 
2801-4 
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rilw te 
dynam 
simple 


purpose of the studies is 
make accurate thermo 

functions for the structurally 
families of sulfur 
compounds that are important to the 
petroleum industry. The paper 
results of studies of the 
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the 
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available 
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present 
describes the 
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These pr 


properties 
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solid, liquid and vapor states over the 
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un measurements of 
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vapor heat 
ideal gaseous state, and the 
coefficient, The entropy of the ideal gas 
at one atmosphere pressure and 298.16 
K. was calculated. A vibrational assign- 
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Thiacyclopropane (Ethylene Sulfide): 
Infrared Spectrum, Vapor Pressure and 
Some Thermodynamic Properties, (|. 
(CSUTHRIE Te D W AnD GUY 
Wapoincron (Thern labora 
Petroleun Experiment Statior 
Bureau of Mines, Bartlesville, Oklahoma) 

mr. Am. Chem. S 74 (1952), pp. 2795 
2800 
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mation of the compound at 
peratures to 1000° K calculated 
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the liquid, the heat of vaporization and 
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Vapor Pressure-Temperature Rela- 
tionships of Sulfur Compounds Related 
to Petroleum, P. T. Wuire, D. G 
BagNaRD-SMirH, AND F. A. Fipter (Re 
Station, Anglo-lIranian Oil Co 
Sunbury-on-Thames, Middlesex 


Ind. Eng. Chem. 44 (1952), 


search 
Ld., 
England), 
pp. 1430-8 

The investigators measured the vapor 
pressure-temperature relationships for 
15 alkane sulfides, 8 alkane disulfides, 9 
cyclic sulfides, and 3 thiophenes. Several 
correlations made relating the 
boiling points at 760 mm. and the B 
and C constants of the Antoine equa 
tion to the structure of both the alkane 
sulfides and disulfides. These correla 


were 





THESE asbstracts ore selected from the 
current literature of science and tech- 

not including trode journals 
easily lable. Photostatic copies of 
original articles can be obtained at 
nominal cost from The Library of Con- 
gress, Photoduplication Service, Wash- 
ington 25, D. C. Complete or limited 
bibliographies covering special topics 
by title, by abstract or in complete 
manuscript will be prepored and fur- 
nished by arrangement with The Leslie 

Laboratories 
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the separation of sulfur compounds by 
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Evaluation of Flame Speed at Burner 
Flame Tip, L. C. Licutry (Yale Univer 
sity, New Haven, Conn.), /nd. ing. Chem 
44 (1952), pp. 1395-8 

The author questions the high 
velocities and large heat transfer effects 

gas flame as from 
Data taken indicate 
transfer to the central 
mixture lamma before burning other 
than from its own flame, and the heat 
transfer from its own flame must be rel- 
atively small. The flame tip speed for 
the actual case studied was of the order 
of 80 to 90 cm. per second, depending 
largely on the actual increase in flow 
area through the flame zone. The data 
taken on mixture velocities before and 
product velocities after the flame are 
reconciled by the assumption of a ram 
effect, which decreases the mixture ve- 
locity before entering the flame and pro 
vides part if not all of the pressure rise 
required for flow through the flame. A 
bibliography of five references is im 
cluded 


flame 


re ported tor 
burner 
is little 


usually 
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Chemical Composition and 
Reactions 


Cyclopentane and Neohexane in Pe- 





troleum, Roserr F 
ayn FE. Burney 
Standard Oil Co 
Ind.), Ind. Ing 
1406-8 

rhe work reported comprised the 
fractionating of selected naphthas through 
a large column, refractionating the cy- 
clopentane-neohexane concentrate 
through a small column, and determin 
ing the refractive index of sucéessive 
small! fractions boiling at 49° to 50° ( 
Cyclopentane and neohexane form an 
that boils at 49.1° C. and has 
percent cyclopentane 


MARSCH NER AND Don 
(Research Department, 
(Indiana), Whiting, 
Chem, 44 (1952), pp 


azeotrope 
approximately 80 


163 


data secured in the work 
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CAN YOU GET! 


WITH EXPANSION JOINTS IT’S Badger 


In the national pastime there are new stars every year 
— but when it comes to expansion joints Badger is a consistent 
leader in the field year in and year out. 

The built-in flexibility and long life of Badger Expansion 
Joints assures protection against damage to equipment by 
absorbing the expansion and contraction in piping due to 
temperature changes. 





“DF S-E Directed-Flexing Self-Equalizing: an exclusive 
feature of Badger Expansion Joints. The flexing of the corru- 
gations is progressively directed over each segment of each 
of the all-curve corrugations by correspondingly shaped self- 
equalizing rings. Localized stresses are eliminated insuring 
a more flexible longer lasting joint. 











Buy Badger Joints and you get flexibility. 
D-F S-E and these features: 


Packless pressure tight 
single tube 

requires no maintenance 
Compact approximately 
the size of flanged fitting 
Special forming no 
structure weakening stresses 
Controlled heat treating 
assures long life 

Wide range of traverse 


pressure temperature : +f 
Fabricated from deoxidized u UU 
copper, stainless steel 

and special alloys to meet various 


operating conditions 


Original and Sole Manufacturer of Badger Expansion joints 


BADGER MANUFACTURING COMPANY 


230 BENT STREET © CAMBRIDGE @ MASS. 
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The Hydrogenation of Ethylene Over 
Copper. i. Reproducing the Activity of 
the Catalyst, CHARLES LAW McCane Ani 
(ts. D. Hausey, Je. (Mallnckrodt Chemi 
cal Laboratory, Harvard University) 

“ur im Chem yun 74 (1952), py 
2732-4 

The catalyst studied was prepared by 

e reduction of cupric oxide with hy 

en at 130 tor tour lays The 
perature was then gradually raised 

S15” 6 wer a period of three hours 
and was then lowered and held at 200 
C. tor tive hours. Lhe catalyst was then 
cooled slowly to room temperature witl 
ne atmosphere t hydrogen ver it 
One of the tactors determining the 
tivity t a reduced copper catalyst 
the hydrogenation i ethylene 
quantity #t chemisorbed yar 
the catalyst surtace. Results « 


xen i 


was si 


The Kinetics of the Thermal Decom- 
position of Normal Paraitin Hydrocar- 
bons. IV. Modes of Rupture of the Car- 
bon Chain, hk. | InGoLD, | |. STUBB 
anv Cyru N. HinsnetLwoop (Univ. Ox 
tord, kngl.), fro 
A208 (151), pp. 2 

Lhe decomposition a normal higher 


| t +} 


paratiin yields methane, ¢ I 


ane and pre 

pane im amounts that imdicate approxi 
mately the relative probalnlities of the 
rupture of the carbon cham at various 
places. It tl reaction is imbubited by 
mitric oxK ! portions are mde 

pendent of temperature and pressure 
wer ranges of these variables where 
marked changes would occur if the ruy 

ture of the various carbon-carbon bonds 
corresponded to processes of different 
activation energy rhe probability of 
rupture decreases with distance from the 
end of the carbon chain, that is methane 
is the predominant product and ethane 
next most predominant. It is suggested 
that the explanation may lie in the elec 

tronic symmetry of the structures of the 
2 lowest paraffin hydrocarbons. Consid 

eration of the normal modes of vibration 
of a long C chain suggests no obvious 
mechanical reason why rupture at the C, 
wr Cy position should be consistently fa- 
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Alcoa Aluminum Heat Exchanger Tubes actually increase 
in strength as temperatures drop to —320°F. and below. 
Alloy 3S-H14, for example, improves 67 per cent in 
tensile strength, 23 per cent in yield strength and more 
than 80 per cent in elongation. Thousands of feet of 
Alcoa Tubes are now in use for tonnage oxygen 
production, nitrogen removal, dewaxing, propane 
chilling, ethylene extraction and many other low- 
temperature processes. 





knows most about their use 
and application 


Alcoa pioneered the use of aluminum in heat 
exchanger tubes 43 years ago. For complete infor- 
mation on their application and installation, write 
for a copy of the booklet, Alcoa Aluminum Heat 
Exchanger Tubes. W rite: 


ALUMINUM COMPANY OF AMERICA 
1867-H Gulf Building «+ Pittsburgh 19, Pa. 





OVER 6-MILLION FEET OF ALCOA TUBES ARE IN USE 
FOR APPLICATIONS LIKE THESE: 





PETROLEUM 


Condensers handling hydrocarbon frac- Hydrogen sulfide gas coolers 
tions from such processes as Thermol Furfural cond: sand heat exch 
and Catalytic cracking, reforming, Propane chilling 
polymerizing, etc. Wax sweoters 

Vapor recovery condensers Lean olf — rich oll exchongers 

Lube off coolers Amine solution coolers 

Natural gas compressor after-coolers Glycol-amine heat exchangers 

Recompressor after-coolers and reboilers 





CHEMICAL 


Butonol Furfural 

Ethanol Heptaidehyde 

Ethylene Glycol Acetic acid 

Glycerin Stearic, Palmitic, 

Hydroabiety! Maleic Oleic 

tsoproponol ‘ 

Methono! 

Phenol phtha 

Propylene Glycol ' Hydrogen Peroxide 
Acetaldehyde i Turpentine 
Formaldehyde i Xylene 


Use Alcoe Alcled 35-H14 Heat Exchanger Tubes with fresh, breckish and salt-cocling waters 75° 212° 300° 
ome FAHRENHEIT a 
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vored. It is therefore believed that it is 


reasonable to seek an electronic explan 
ation. The relatively small difference be 
rh tween the amounts of methane and ethane 
& formed compared to the large drop in 
‘ ~< 


the proportion of propane and higher 

parafiins suggests the possibility of the 

kind of electronic effects in which methyl! 

r ethyl groups may have greater facil 

Accurate ity tor capturing a hydrogen atom than 

re luction of ’ a propyl or higher alkyl group possesses 

dimensions assures The Distribution of Liquid and Solid 

perfect fit, long ' Fischer-Tropsch Hydrocarbons by Car- 

ble-free service bon Number, Mitron Manes (Syntheti 

trou ° } Fuels Research Branch, Bureau of Mines 

, Bruceton, Pa.), Jour Am. Chem. Soc. 74 
(1952), pp. 3148-51 

An equation is given for calculating 

the distribution by carbon number of 

the Fischer-Tropsch hydrocarbons. It is 








assumed that cham growth proceeds by 

stepwise addition of single carbon atoms 

and’ further, that the probability of 

growth of a given hydrocarbon chain is 

independent of the number of carbon 

" a: = stoms above ( The equation gives the 

@ Extreme accuracy, relationship of the distribution of liquid 
k and solid products to the probability of 
painstaking Care in : growth, @. When the equation is applied 
. to data from various sources it indicates 
the approximate constancy of @ for 
liquid hydrocarbons, and also for waxes 
Thus @ is a convenient parameter for 


every detail, and know. 
how—born of years of 


gasket manufacture—are your \% inch radii at all characterizing the distribution of com 


“ - - & . ponents in the product, The constant 4 
guarantee of satisfactory rib intersections of course, may vary with experimental 
maintain smooth conditions 
continuous metal 
estimates on standard and lap—no wrinkles Manufacture: Processes and 


special shapes a — Plant 


performance. Ask for 








Gas-Solid Film Coefficients of Heat 
Transfer in Fluidized Coal Beds, |. S 
Warton, R. L. Otson, anp Octave Lev 
ensrieL (Chemical Engineering Depart 
ment, Oregon State College, Corvallis, 
Ore.), Ind. Eng. Chem. 44 (1952), pp 
1474-80 
The paper describes work done in de 
termining film coethcients of heat transter 
between gas and solid particles in beds 
of fluidized solids. Twelve runs were 
made using finely crushed Utah coal 
fluidized with heated air. The film co 
efficient of heat transfer between gas 
and solid was determined with sufhcient 
accuracy tor most engineering purposes 
Maximum and minimum possible coeth 
cients, based on measurable temperature 
limits of the solid, are believed to closely 
bracket the true value. Particle size 
ranges were limited to between 20- and 
48-mesh, because if solid leakage for 
Double jacketed metal-asbestos eh: the finer particles and channeling for 
heat exchanger gaskets are the larger sizes. Mass velocities varied 
available in copper, steel, stain- 
less steel, monel, aluminum, etc. 


from 325 pounds per hour per square 
foot, which ensured fluidization, to 920 
pounds per hour per square foot, the 
maximum that was practical tor the ap 
by iter aan Chg “ paratus used. Coefficients increased with 
et ae : ee Se mecreasing mass velocity and imereasing 

U Be q T E D bees : ‘ particle size. An equation 1s given cor 
1OTH STREET relating the functions of mass velocity 

} 


and average particle size. The metho 

te TAT E 4 cS " used for determining surface areas o 
CEES : crushed, sized, and irregularly shaped 

| solids is also described. A bibliography 


GASKET , ICAL. | ; f 19 references is included 


Mass-Transfer Rate in Packed Col- 


COMPANY ™ Yn ; umns. Its Analogy to Pressure Loss, 


Sarat Excun (Carnegie Institute of Tec! 
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ANEW PICTURE O SCUTHMESTERN 


REFINERY ENGINEERING Company is proud 
to have been chosen by SOUTHWESTERN OIL 
and REFINING COMPANY to modernize their 
plant at Corpus Christi, Texas. 


The contract calls for the construction of a Uni- 
versal Oil Products Company Catalytic Cracker, 
Gas Concentration Unit and Polymerization Units 
and Product Treater. Designed capacity will be 
5,740 barrels gas oil charge per day at 50% con- 


Call on Trece for a discussion of your refining prob 
constantly e staff of 
the correct answers and show you how te save time and money. 


version. The plant will burn 4,350 pounds of 
coke per hour at designated throughput. 


The two most common bottlenecks encountered, 
when increased production is desired, have been 
eliminated by making the initial capacity of the 
blower 30% greater than required for the carbon 
burned at design conditions and installing a 
fractionating column one foot larger in diameter 
than required for design capacity. At a later date 
throughput can be increased to the ultimate 
capacity of the blower and tower by changing 
pumps and adding heat exchange surface. 





and requi You will find thet our 
ction and operating men can give you 
plante ere designed to 


Trece 





design, 


give you the utmost in efficiency and flexibility at @ minimum of cost. 


PHONE 5-5561 ® TULSA, 
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Does Your Present Heat Insulation 
Have All These Advantages ? 


Kaylo Heat Insulation is a 
hydrous calcium silicate — 
a revolutionary heat-saving 
material— outstanding both 
in performance and ease 
of application. 


KAYLO Simplified 
Dimensional Standards of thicknesses and diameters 
for snug nesting, when necessary 


PIPE INSULATION is mode to 


r® 


_—— 


SNA GH QW PNW N 


x ae athe 


LOW — FACTOR—Billions of sub-micro- 
scopic air spaces which compose the structure 
of Kaylo Heat Insulation give it exceptional 
insulating value. 


° 
TEMPERATURE RANGE UP TO 1200” F. 
—Kaylo Heat Insulation eliminates the need 
for combination coverings in nearly all operat- 
ing conditions. 


LONG SERVICE LIFE—Kaylo Heat Insula- 
tion remains dimensionally stable, strong and 
efficient over the years—although exposed to 
temperatures up to 1200°F. 


INSOLUBILITY IN WATER—Even when 


saturated, Kaylo Heat Insulation retains about 
85% of its strength. It returns to its original 
strength after drying. 


HIGH STRENGTH—Breakage of Kaylo Heat 


Insulation is almost negligible in shipping and 
installation workmen can walk on insulated 
equipment without causing breakage. 


LIGHT WEIGHT —since Kaylo Heat Insula- 


tion weighs only 11 pounds per cubic foot, it is 
exceptionally easy to handle and apply. 


WIDE RANGE OF SIZES AND SHAPES 


Kaylo Heat Insulation’s unmatched selec- 
tion of sizes and shapes reduces the number of 
pieces required per job. 


EASE OF CUTTING AND FITTING — or- 


dinary tools of the trade are used to install 
Kaylo Heat Insulation. The material is non- 
irritating to the skin and non-toxic. 


set Ove 


For complete details on all of the advon- 
CATALOG 


toges of Keylo Heat Insulation, write 
Dept. N-243, Owens-lilinois Gloss Com- 
pony, Kaylo Division, Toledo 1, Ohio. 

REFINERY CATALOG 


KAYLO . 


.-- pioneered by OWENS) ILLINOIS Glass Company 


BOSTON + CHICAGO + CINCINNATI * CLEVELAND 
* PITTSBURGH + ST LOUIS * WASHINGTON 


first in calcium silicate 


MAIN OFFICE: TOLEDO |}, OHIO —KAYLO SALES OFFICES: ATLANTA + 


DETROIT + HOUSTON + NEW YORK + OKLAHOMA CITY + PHILADELPHIA 
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Pittsburel Pennsylvania), Chew 
gress 48 (1952), pp. 227-36 
f mass transfer in fixed 
function ot 


oethicient ¢ 
wn to be a linear 


w rate m terms of quantities 
pecific functions of fractional 

yume, particle size, fluid viscosity 
and and the coefficient of diffu 
sion. An equation is given that expresses 
fon 


de msity 


rates to 
and 
equations are 
that permit evaluation of 
rates independently of 
Relatively simple equa 
presented for the mass-transfet 


ass-transter 
pac ked 


analogy 


the analog 
pressure loss im systems, 
based upon this 
developed 
mass-transter 
pressure drop 
trons are 
factor, the mass-transter coefhicient and 
l solutes for 


which 


the tractional recovery of 
thermal systems or systems to 


1s 
can be 
to one 


an average efiective temperature 


! Tr} 


correspondence between 


existence of a one 
the 
new 


assignee 
new 
Iriction tac 
pressure drop 
The vari 
were tried 
data 


mass 


transfer factor and the 


tor roduced earlier for 
lumns, is 


packed « shown 
developed 
published 
thus demon 
results of the work are pre 
letail in graphical form 


mraphy of 22 


ous relat nships 


and tested in terms of 


their applicability is 
Phe 
sented in some 


and a bibli 
included 


and 


strated 


reterences 15 


Effect of Holdup-Charge Ratio in 
Laboratory Ternary Batch Distillation, 
ArtHur Rose ano Victor |. O’ Barren, Jr 
(The Pennsylvania State College, State 
College, Pa.), Ind. Eng. Chem. 44 (1952), 
pp. 1480-6 

The purpose of the work was to ob 
tain experimental data showing the effect 
of the more important variables in ter 
nary batch distillation and to review and 
study various methods of calculating the 
distillations. Also it was 
desired to whether the gener 
alizations pertaining to binary mixtures 
are applicable to multicomponent 
he system studied was n-heptane 
methyleyclohexane-toluene. The column 
was 0.5 in. diameter, packed for five feet 
with 1/l6-inch 36-gage helices, It had 
approximately 80 plates and 60-ml. holdup 
at a throughput of 400 ml. per hour. The 
holdup-charge ratio was varied by using 
different quantities of Two tet 
nary charge compositions were used and 
the reflux ratio was varied from 7.5 to 
6&0 to 1. The general effects of holdup in 
ternary batch distillation were found to 
be the same as for binary systems. The 
effect f increasing percent of holdup 
found to be beneficial, detrimental, 
effect upon sharpness of sepa 
ration depending upon the reflux ratio 
Holdup was beneficial at reflux ratios of 
7.5 and 15 to 1, but detrimental at a re 
flux ratio of Ot 1, and had no effect 
reflux ratio was 30 to 1. Be 
may comprise a 
small part of a multicomponent solution 
large effective holdup and therefore large 
effect on { m can be expected in 
mponent batch distillation, even 
though the holdup is small compared to 
the total charge. The data are presented 
nsiderable detail largely in graphi- 
mn \ bibliography of refer 


s included 


course of sucl 


determine 


Sys 


tems 


charge 


was 
or of no 


when the 


cause two components 


separati 
multic 


m « 
eight 


Theory of Bubble Formation in Liq- 
uids, Louis Bernatu (FE. [. du Pont de 
Nemours & Co., Inc., Schenectady, N.Y.) 


luqust 1952 





DISASSEMBLY: The 


pumps can 


connecting the suction and discharge pip- 
ing. By first removing the spacer from the 


spacer type 


casing from the cradle the entire cradle to 
and complete rotating element can be re- 
moved without disturbing the suction and 
discharge piping. 


Close Uvupled Centrirugal 


Pedestai Mounted Centrifugal 


Double 


DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 











Type R2K Precess Pump 
Type RIR process OPERATING 
be disassembled without dis- duty, 


coupling, and unbolting the 


Heads: 
4000 RPM. 


BUILDERS OF OUTSTANDING 
SINCE 1869 


process pumps 
eighteen different sizes. 
neers to furnish unite 
and constructed for the particular work 
be performed. 

Capacities: 50 to 2000 Gallons per minute. 
Up to 400’. 


RANGE: Type R2IR. Heavy 
are available in 
enabling our eng!- 


specially designed 


Speeds: 900 RPM to 


PUMPS 


CENTRIFUGAL and RECIPROCATING PUMPS 


Horizonta 


Pump 


== 


1, Single Style, Louble 


volatile liquids 


ae 


Horizontal, Dupies, Double Acting, 


Bide Pot, 


Pedestal Bearing Centrif- 
ugal Pump 


Estaaiisweo 1669 


DEAN BROTHERS PUMPS /NC. 


/NOIANAPOLIS /NO. 


323 W Ten §$r 


Piston Type, Ot] Bath 
Power Pump 


~~ 


Duraue Duplex Packed Piston Mat- 
tern Steam Pump, Side Pot Type 


© 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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‘ PRODUCTIVE refineries depend ! =... 


on AIRETOOL tube cleaners! ® 


It's a face that America’s foremost refineries—refineries that insist 
on the most efficient equipment available—overwhelmingly favor 


AIRETOOL tube cleaners. Below are 


listed just a few of the many 


available for tough tube cleaning jobs. 


Write The AIRETOOL Mfg. Co., 
Ohio, for complete details 


AIRETOOL catalyst 
cleaners ‘overhead 
type, left; ground 
level type, right). Best 
for removing spent 
catalyst from react 


tower tubes 


Lightweight cleaner 
for condensers and 
heat exchangers with 
convenient handle 
valve to give operator 


Pp tive control 


Coke removal from 
straight furnace 
tubes is easily 
accomplished with 
this AIRETOOL boll 


bearing type < leaner 


BRANCH OFFICES 
Meow York, Philedeiphre 
Chicege, Telse, Beton Rouge 


REFINERY CATALOG =! ond Engions 


on AIRETOOL 


316 S. Center St., Springfield, 





mubble is formed in a liquid by the 
me. wization of molecules of the liqux 


into a cavity, which can be considered 
as any space within the liquid phase ut 
occupied by liquid molecules, whether 
empty or occupied by vapor. When the 
boiling temperature is higher than that 
of the boiling point at normal pressure 
the process is called superheating, and 
when it occurs at negative pressure, cay 
itation results. The author reviews the 
nucleation theory f Volmer Becker, 
and Doring, as applied to the formation 
of vapor bubbles in pure liquids. This is 
followed by an application of the theory 
to the calculation of the fracture pres 
sures of pure liquids. Using experimental 
data from the literature the actual and 
calculated values are compared. Results 
f the comparison are shown in graphi 

form and the agreement between 
theory and data is found to be good. A 
bibliography ft seven reterences 1s 


cluded 


Multicomponent Distillation. III- 
Equations in Product Form and Sim- 
plified Application, P. G. Murpocn Aanp 
C. D. Hottanp (Agricultural and Me 
chanical College of Texas, Collewe Sta 
tion Texas), Chem. Eno. Progress 4 
(1952), pp. 254-60 

It previous papers the authors pre 
sented algebraic equations for multi 
component distillations in which vola 


tility ratios and the molal vapor and 
liquid flows within on t! 


column are constant 
present paper is t 
method f representi 
for any thermal « 
feed 
m « 
factor ations 
cation optimun 
loublet paration im whicl 
atilities cl mmx liquid 
t ughout 
lu is ‘simplified 
appt ath which is equivalent 
ducing tl system to a 
exan ples are given at 
that the equations give luti f suff 
cient iracy unless t key com 
nents mprise only a small fraction 
the feed. The time requir 
tions by the 
less than tl 
equations previously presented 
raphy of 12 references is include 


Extraction of Mercaptans from Light 
Distillate Fuels, R. lL. Yannxe, |. H 
Keause, ann G. H. WetseMann 
searcl Department Standard Oil 
(Indiana), Whiting, Ind.), Ind 
Chem. 44 (1952) pp 1486-9 

Virgin light distillate fuel obtaines 
from high-sulfur crudes has a high mer 
captan content and therefore an unpleas 
ant odor. Such oi] boils im the range 
330° to 580° F. and may contam aj 

ximately 0.08 percent mercaptan sul 


ur. The investigation reported led to a 
feasible commercial process tor the re 
moval of mercaptans from light distilla 
fuels without degradation of the cok 
solvent extraction process was used. The 


solvent was composed of aqueous potas 
sium hydroxide stew ahr and potassiun 
cresylates. The extraction is more effec 
tive at low operating temperature It is 
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for producing life-saving Bacitracin 


Commercial Solvents simplifies installation 
with Clark single case centrifugal compressor 








Clerk No. 2 Stenderd Mult: Stoge Centrifuge! Compressor, 
non-condensing steam turbine driven, end mounted on 
© stee! bose with the turbine for permanent alignment 


@ When Commercial Solvents Corp. of Terre Clark solved this problem as it can solve your 
Haute, Indiana decided to expand facilities for the problem, the simplest way, the least costly way, 
production of the new antibiotic, Bacitracin, the the best way. 
problem was to obtain a large supply of air that 
could be easily sterilized. Compressor selection CLARK BROS. CO. 
would be determined by the following factors: DIVISION OF DRESSER OPERATIONS. INC. 
Air was to be oil-free. OLEAN, N.Y. 
Steam was to be the source of power. Offices in Principal Cities Throughout the World 
Available floor space was 7 x 11 feet 
including aisles! 
650 horsepower was required. 
An analysis proved a centrifugal compressor 
would be the correct answer, economically and 
process-wise if the available space was sufficient. 
Only Clark could handle the problem because only 
a Clark compressor could economically accom- 
modate the pressure rise in one compressor case. multi-stage centrifugal 
The reason: Only Clark could supply water 


cooled interstage diaphragms between impellers, C 0 wy Pp aa Pa 4 % oO ye on 


thereby reducing costs tremendously. 


GAS-ENGINE-DRIVEN @© STEAM-ENGINE-DRIVEN @ MOTOR-DORIVEN © CENTRIFUGAL 
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The solvents and chemicals sold 
under the ENJAY* Oval Trade-Mark 
are outstanding for high quality 
and dependability. Every 

day more industries are 

calling on the long 

experience of the Enjay 
Company making 

greater use of the 

diversified line of 

solvents and chemicals 
marketed by Enjay to 

increase product quality 


“Trade Mork 


ENJAY COMPANY, IN 
15 W. 51st St., New York 19, N.Y. 


ENJAY markets this 
wide range of 
industrial chemicals: 


Petrohol 91 (Isopropy! Alcohol) 
Petrohoi 95 (Isopropy! Alcohol!) 
Petrohol 99 (Isopropy! Alcohol!) 
Secondary Buty! Aicoho! 
tsoocty! Alcohol 

tsopropy! Acetate 

Secondary Buty! Acetate 
Acetone 

Methy! Ethy! Ketone 

Ethy! Ether 

tsopropy! Ether 

Diisobutylene 

Polypropytenes 

Butadiene 

lsoprene 

Dicyclopentadiene 

Aromatic Tars 

Paratone 

Parapoid 

Paratac 

Paranox 

Parafiow 

Vistanex 

Naphthenic Acids 


ENJAY products are 
marketed in bulk or in 
quantities to fit 

your requirements. 
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improved by the use of concentrated 


potassium hydroxide as a component ot 
the solvent, and by recycle of the by 
product cresylates. In the pilot plant 
work, 89 percent of the mercaptans pres 
ent were removed by two-stage counter 
current extraction. It was found that the 
extraction efficiency of the solvent after 
many regenerations was equal to that t 
the fresh solvent. Plant operating con 
ditions would vary with the stock to b« 
treated, the level of mercaptan removal 
desired, the availability of other sweet 





ening processes, and perhaps other ec: 
nemic considerations. A bibliography of 


three reterences is given 


Friction and Transfer Coefficients For 
Single Particles and Packed Beds, W. | 
Ranz (University of Illinois, Urbana 
Ill.), Chem. ken Progress 48 (1952) Pl 
247-53 

The properties of imterest are pressure 
drop, transfer rates between particle and 
fluid, and lateral transfer caused by fluid 


motior The author contends that the 
properties of a packed bed should sub 
mit to an analysis based on the proper 


ties of a single particle and the config 
uration in which it exists. A method of 
analysis based on the properties of a 
single particle is developed for estimat 
ing and characterizing the transfer rates 
and pressure drops in packed beds 
Iranster rates and friction factors for 
spheres are related through the applica 
tion ft a sumple model t heat and 
mass-transter rates and pressure drops 
in beds packed with spherical particles 
Equations are derived for determining 
thermal conductivity and diffusivity, and 
the parametric constants that relate ac 


tual fluid velocity and average lateral 


velocity to superficial velocity are shown 


t characterize the performance wt a 
packed bed Ihe method of analysis 
shows the mechanism by which energy 
s lost and transfer occurs. It should 
have application in the design and eval- 
uation of any transfer device that is an 
assemblage of a large number of simply 
shaped interfaces arranged in an ordered 
random pattern. A bibliography of 23 
references is included 


Gaseous Fluidization of Solid Parti- 
cles, Rosert D. Toomey anv H. F. Jonn 
stone (University of Illinois, Urbana, 
Illinois), Chem. Eng. Progress 48 (1952), 
pp. 220-6. 

The authors note that a review of the 


literature of the subject shows that 
there is no satisfactory explanation of 
the mechanism of fluidization which is 


quantitatively supported by the available 
data. The work reported was undertaken 
to study the motion within a fluidized 


system and also the rate of heat trans 
fer between the bed and the boundary 
surfaces. The present article is con 


’ 
cerned with the theory of fluidization 
Data on heat transfer and an analysis of 
flow patterns will follow ina later paper 
In the analysis of the fluidized bed, the 
system is assumed to attain the most 
stable configuration, and the particles 
are shown to be at their terminal veloci- 
ties. The average Reynolds number in 
the dense or continuous phase is thus 
essentially independent of the superficial 
gas velocity. An analysis from the energy 
standpoint results in a general equation 
that relates the pressure drop to the 
superficial gas velocity and particle di 
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REFINERY ERECTION CRANES 


for Kent 


4—3000-B Manitowoc 50-ton Cranes, 120 ft. Jib 
1—3500 Manitowoc 60-ton Crane, 120 ft. Jib 
2—3900 Manitowoc 65-ton Cranes, 130 ft. Jib 


*« 


LEE CONSTRUCTION COMPANY 


1600 North 75th St. 
P. O. BOX 253 HOUSTON, TEXAS 
Phone: WEntworth 5551 
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You -"Ferrous 


A 
DESIGN 
and FABRICATION 


@ Monel Metal 
@ Stainless Steel 
@ Glass-lined Tanks 
@ Aluminum-clad Metals 
@ Cadmium-lined & Galvanized Vessels 


Experience in meeting the exacting requirements of our military 
contracts is a guarantee to customers of our ability to meet highest 
standards in all types of non-ferrous and special alloy fabrication 
Heliarc and “sigma” semi-automatic inert gas welding for the latter 
mean special qualifications to meet the most exacting requirements 


WARNER LEWIS COMPANY 


7 x 964 . 
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® VALVES 
© PIPE FITTINGS 
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Walworth 
“500 Brinell" Bronze Glebe Valve 


Walworth 
Stee! Gate Valve 


Walworth 
tron Body Gate Valve 


Walworth manufactures a complete line of valves and pipe fittings: 
all made to the highest standards of quality, both as to dimensional 
accuracy and metallurgical properties. In design, construction, and 
performance, Walworth products reflect more than a century of 
experience in the manufacture of quality valves and fittings. 

Your Walworth distributor will give you full information on the 


complete line of Walworth steel, iron, and bronze, and special alloy 
Walworth , 


Ben Cady Suse Cate Vales valves and pipe fittings; also Walworth Lubricated Plug Valves, and 


Walseal® valves, fittings and flanges Ask for this information today. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N.Y. 


Walworth 
Cost Stee! Flanged Fittings 
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ameter. Gas flow through the interstices 
of the bed at incipient fluidization and 
also at higher velocities can be esti 
mated. Measurements were made at dif 
ferential pressure losses through fluid- 
ized beds of spherical beads, and the 
velocities of particles along the wall 
were also measured. A bibhography of 
17 references is included 


Pressure Loss In Centrifugal En- 
trainment Separators Under Vacuum, 
E. A. Lawrence (Colgate-Palmolive-Peet 
Company, Jersey City, New Jersey), 
Chem. Eng. Progress 48 (1952), pp. 241-6 

The results of an experimental study 
of the pressure drop through centrifugal 
entrainment separators operating under 
vacuum are presented. The work was 
done on fatty acid vapor, and water and 
glycerine vapors, but the results should 
be more generally applicable. Data were 
taken on 1-, 2- and 3-inch diameter inlet 
with 3-, 6- and 9-inch diameter shell and 
at velocities in the range 1 to 200 ft/sec 
Pressure losses on 16- and 20-inch units 
used on large equipment are also in- 
cluded in order to extend the range of 
the study. It was found that units with 
tangential inlet and straight-through flow 
to the exit gave only about half as much 
resistance to flow as did those units in 
corporating a 180°-reversal similar to 
the cyclone dust collector. The author 
states that the pressure vs. flow calcula 
tion method of C. EF. Lapple is applica 
ble to these high velocity, high pressure 
drop separators. A bibliography of five 
references is included 


Vacuum Distillation. Variables in 
Packed Column Distillation at Sub- 
atmospheric Pressures, Max S. Perers 
anp M. R. Cannon (The Pennsylvania 
State College, State College, Pa.), Ind 
Eng Chem. 44 (1952), pp. 1452-9 

The purpose of the investigation was 
to determine the effect of reduced pres 
sure on the separating efficiency, pres 
sure drop, and maximum allowable ve- 
locity m packed distillation columns 
The experimental work was done using 
a 2-inch diameter column that functioned 
substantially adiabatically. The authors 
review previous work in this held and 
note that the results have been contra 
dictory. It is believed, however, that the 
work reported in this paper explains the 
contraditions and also gives several new 
concepts. It was found that the efficien 
cies of Cannon protruded and McMahon 
packings increased as the operating pres- 
sure was reduced, while the efficiency of 
terl saddles was not appreciably af 
fected by change im operating pressure 
When efficiencies were compared at a 
constant boilup rate of three liters pet 
hour, maximum efficiency was found at 
operating pressures between 50 and 100 
mm. of mercury. When the comparison 
was made at 85 percent of the maximum 
allowable liquid velocity, the efhcrencies 
increased as the operating pressure was 
changed from 735 to 10 mm, of mercury, 
and no maximum value was observed 
The pressure drop per unit of packed 
height and also per theoretical plate at 
constant boilup rate imcreased for all 
packings tested as the operating pres- 
sure was reduced. Two new methods for 
predicting maximum mass velocity are 
ceed These are easy to apply and 
are accurate. A critical reflux ratio was 
found, below which the separating efh- 
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e SOLID STEEL ROTOR . . . gives high 
efficiency for low-speed, direct drive. 
e LABYRINTH SHAFT SEAL . . . positively 
prevents leakage. Eliminates wear and 
seizing. 
Available in various types and frame 
sizes up to 600 Horsepower. 
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CYCLOVERSION* AT PALESTINE, TEXAS 


Inland Refining Company recently put this 850 
barrel per day Cycloversion unit on stream 
reforming straight run gasoline. 


Engineering by Grebe & Doremus Process Co., 
Houston, who partially shop fabricated this 
unit on three skids for more rapid installation. 


Write us about Cycloversion for you. 


Perco Division PHILLIPS PETROLEUM COMPANY Bartlesville, Oklahoma 
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Tapered-Hole Disk Penetrometer for 
Determining Consistency of Semifiuid 
Greases, |) H. Birpsaut anno B. W 
Ho ‘ California Research Corpora 

1, Calif.) Inalytical Chem 
pt RO? -RO4 

reases have consistencies 
ricating oils and consistent 

ntain thickeners in con 

t 9 percent, and are 

be measured by it) rmal 
cans ar ! t to fluid te 
by nventional penetration 
Their structure is so fragile 
easurements at low shear rates 
red if the consistency of the 

| system rather than the vis 

he base oil is to be measured 

rs describe a tapered hole disk 

h provides a satistac 
e grading of these 

xreases summary 1s given 

methods for determming the 

\ f these semifluid greases 
advantages and disadvantages ot 

ese metho« re noted. The new disk 
ype penetron rs witli tapered holes 
is used in conjunction with the ASTM 
penetrometer, and its use requires no 
ial skill or traming other than that 
required for the operation of 

the ASTM penetrometer. Typical results 


are given and compared with the results 


btained by previously used methods 


and equipment 


The Influence of Soap-Phase Structure 
on Some Physical Properties of Lithium 
Greases, |) Evan | F. Hurron anp 
|. Bo Marruews (Thornton Research 
Center, P.O Lo ‘ 1, Chester, Eng 

f ed Chem. 2 (1952), 


ugh thermal analysis techniques 

ave been successfully applied to soaps 

to determine the temperatures at whicl 
phase transtormations occur, no attempt 
has apparently been made to determine 
the relationship between the phase trans 
formations that occur m soap-otl systems 
such as conventional lubricating greases 
However, these changes play a signif 
cant part in determining the final proper 
f the greases. The authors describe 
rimetric technique for measuring 

temperatures and latent heats of 


formation in greases made 
arbon oils and lithium soaps 
soaps were composed of lithium 
id lithium 12-hydroxystearate 
reases were prepared, varying 
rature conditions during their 
so that the soap fibres pres 
final greases were grown while 
existed in different phase 
he hardness and resistance 

n were found to be deter 
phase existing during 

e fibres. Wide variations 

can be obtained by control 

ns. Photomicrographs and 
tron-micrographs are given that show 


Oa] 


ele 
fibre aggregation, fibre growth, et 
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Diagram of part of a standard 
horizontal tubular condenser. 
Here, the drops of condensate 
hop, skip and jump down over 
the bore tubes, with only mo- 


S 
t) 64 














These two diagrams show why the G-R G-Fin Vertical Condenser 
provides far greater sub-cooling effect than horizontal bare tube 
units for condensing hydrocarbon vapors. 


One of the many other important features of this G-R design is 
that the absence of a floating head at the top of the unit permits 
unobstructed entrance of vapors. This feature makes the G-Fin 
Condenser the most economical design for high vacuum service. 


Write for complete information on the design that provides excep- 
tional compactness, low pressure drop, freedom from temperature 
strains, and prevention of condensate entrainment as well as 
superior results in high vacuum service and greatest sub-cooling 
effect. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


a] G-Fin Condenser 
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U.S.P. 2,598,725. Prevention of Corro- 
sion. 1). B. Sheldahl to Sinclair Re 
hning Company 
Light petroleum distillate fractions are 
neorporated with 0.6 to 4.0 pounds ot 

ammonium mahogany sulfonates on the 

oil-free basis and 0.4 to 4.0 pounds of 
morpholine, each per 1000 barrels of pe 
troleum distillate. The additives umpart 
anticorrosive properties to the distillate 





U.S.P. 2,598,785. Treatment of Gaseous 
Hydrocarbon Material Streams. J. | 
Groebe and J. T. Karbosky to Phillips 
Petroleum Company 

8S mixture contamimng mtrogen 

is subjected to a fractional 

temperature trac 

An overhead 


\ KAaAsCct 
and methane 
! in 4 low 
listilla 
of nitrogen and methane 
with a methane rich stream are 
The methane rich stream is 
reflux the low-temperature dis 
The overhead nitrogen 
stream are separated in a 


zone 


separatr 


tional ation zone 


stream m equi 
lhbnum 
produced 
used to 
tillation zone 
and methane 
selective adsorption 


U.S.P. 2,598,840. Heater for Hydrocar- 
bon Fluid. A. H. Schutte to The Lum 
mus Company 
The construction is claimed of a heater 

for a hydrocarbon liquid 


U.S.P. 2,599,338. Motor Fuel. W. F.. Lif- 
son and G. W. Duncan to Standard 
Oi Development Company 
\ hydrocarbon fuel mixture 

in the gasoline range or a motor fuel 
with an octane number above 80 con 
tains .05 to 1 percent of a furfuryl alco 
hol, such as tetrahydro furfuryl alcohol 
rhe operating conditions of the fuel are 
improved by the addition 


U.S.P. 2,599,341. New P 
taining Compounds. | 


to Standard Oil Development 


boiling 


hosphorus Con- 
P. McDermott 
Com 


pany 
has mecorporated 


formula 


carb 
comp ot the 


alkyl group with 3 to 
oxygen or sulfur, n ts 
an odd number from 
en nis 1. The addi 
inhibiting properties 


} 


U.S.P. 2,599,538. Process of Demulsify- 
ing. ( Blair, Jr, to Petrolite 
Corporation, Ltd 
A water-in-oil type emulsion is broken 

by a demulsifier including an organic 

polyester of a dibasic acid and an ali 

phatic having not more than 6 

C atoms and having the C atoms joined 

together by C to C linkages, the acid 

bemg a dicarboxylic acid with less than 

8 C atoms 


U.S.P. 2,599,545. Cyclic Adsorption 
Process. C. J. Egan and J. W. Scott 
to California Research Corporation 
A cyclic adsorption process is de 

scribed which provides a_ practicable 
process for the separation of liquid mix 
tures by preferential adsorption wherein 
the difficulties which attend the employ- 
ment of a moving mass of adsorbent 
particles are avoided and in which the 
adsorbent particles employed may be 
substantially smaller. A method for the 
recovery of adsorbate and reactivation 
of the adsorbent is also provided wherein 
the inventory of adsorbent and the 
volume of material to be treated in 
secondary recovery processes 1s substan 
tially smaller than if batch operations 
were employed 


U.S.P. 2,599,752. Drilling Fluids. P. W 
Fisher to Union Oil Company of 
California 
A drilling fluid consists of a mineral 

oil base containing 1 to 10 percent by 
weight of solid CaCl, and 0.2 to 10 per 
cent of a mixture of alkali-metal and 
calcium rosin acid soaps or other alkaline 
earth metal and oil soluble soap 
disperging agents 


U.S.P. 2,600,106. Removal of Diolefin 
Polymers from Extractive Distillation 
Solvent. 8B. S. Garrett to Standard Oil 
Development Company 
In an extractive distillation separation 

of hydrocarbons including cyclopenta 
diene in the presence of a glycol, fur 
fural or acetone, the extracted hydro 
carbons are stripped from the solvent 
under pressure at temperatures at which 
cyclopentadiene becomes dimerized in 
the resulting lean solvent; this solvent 
containing the cyclopentadiene dimer is 
contacted with adsorbent clay which ad 
sorbs the dimer 


U.S.P_ 2,600,110 Fractional Distillation 
Method. K. H. Hachmuth to Phillips 
Petroleum Company 
Details are claimed of an internal 

refrigerant low-temperature fractional 

distillation process for separating a 

multi-component mixture of vaporizable 

material, preferably such of low-boiling, 
normally where 


glycol 


salts 


gaseous hy dro« arbons 
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components, ¢.2 
are used as 


in the lowest boiling 
ethylene and/or ethane, 
the internal-refrigerant 


U.S.P. 2,600,113. Motor Fuel. A. R. Jones 
and J. O. Smith, Jr, to Standard Oil 
Development Co. 

A mixture of hydrocarbons boiling in 
the gasoline range contains .05 to 1 per 
cent by volume of an aliphatic thioether 
of a monocarboxylic acid of the formula 
C.Haw—S—(CHe), COOH, wherein x 
is an integer 8-25 and y is 1-3. Lauryl 
mercaptoacetic acid is an example of 
such acid. Stalling of internal combustion 
engines under idling conditions and the 
like may be overcome by the additive 


U.S.P. 2,600,133. Maintaining BTU Con- 
tent of Residue Gas from Absorber. 
R. K. Simms to Phillips Petroleum 
Company 
A process for treating a gaseous mix 

ture comprising C, to C, hydrocarbons 
is described in which fractionation is 
obtained by absorbing the hydrocarbons 
in a lean absorption oil at high pressure 
and desorbing them stepwise at lower, 
controlled pressures. Further control is 
obtained by employment of a continuous 
moving bed activated charcoal adsorber 
to treat the product desorbed from the 
absorption oil 


U.S.P. 2,600,154. Antioxidant. W. H 
Brugmann, Jr., to Standard Oil De 
velopment Company 
A petroleum hydrocarbon product 

contains 0.01 to 10 percent by weight 
of a reaction product obtained by heat 
ing under special conditions a phenol 
with phosphorus sulfochloride and re 
acting the product obtained with certain 
amounts of a metal salt of the formula 
(RX)—PS—SM where R is a hydro 
carbon radical with 2-30 C atoms, X is 
oxygen or sulfur, and M represents the 
hydrogen equivalent of an alkali or alka 
line earth metal. The additive inhibits 
oxidation 


U.S.P. 2,600,158 Process for Hydro- 
carbon Gas Mixture Analysis. A. 1 
Clothier to Standard Oil Develop 
ment Company 
Details are claimed of a process tor 

analyzing a gas mixture for its content 
of hydrocarbons of 2-5 C atoms wherein 
such hvdrocarbons are present in minute 
quantities in admixture with methane 
and with relatively large quantities of 
oxygen and nitrogen 


U.S.P. 2,600,182. Refining Kerosenes and 
Gas Oil by Ternary Azeotropic Dis- 
tillation with Furfural and Water G 
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STEEL... 


W-S Screw-End and Socket-Weld Fittings 


There are several big benefits to you implied in this simple statement of 
fact about W-S Fittings. 


First, forging means strength—the strongest, most compact physical form, 
steel for steel, obtainable by commercial methods of fabrication. 

Second, being stronger, forged fittings are much smaller and lighter, 
size for size, than other types. 

Third, dimensional accuracy is characteristic of the forging process— 
and because forged bodies are more accurate, they chuck better, can be 
machined to closer, more uniform tolerances than other types. 

To these inherent advantages of forged fittings, add Watson-Stillman’s 
modern manufacturing facilities, a production control system that's air- 
tight from furnace to finished product, and a sales engineering staff 
dedicated to SERVICE in the largest sense of the word. The total is 
heavily weighted in favor of the advantages of W-S Double-Diamond 
Forged Steel Fittings 


* Lower Service Cost * More Uniform 
* Stronger * Smaller * Lighter * Tighter 


SOLD THROUGH LEADING DISTRIBUTORS . . . EVERYWHERE 


WATSON -STULMMANW 


ESTABLISHED 1848 


DISTRIBUTOR PRODUCTS DIVISION 


ROSELLE, NEW JERSEY 


Designers ond Manufacturers of Forged Steel Fittings, Wire Rope Shears, Hand Pumps,-Jacks, Pipe Benders. and Hydraulic Equipment 
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I Arnold The 


Texas Con 


and | K 


pany 


vach to 


feed oil of the class of kerosene and 
l parafiimic and non 
nstituents ts refined to sepa 
distillation 
water and a polar 
furfural, a fraction 
mstituents. De 


containmg 
1 by azeotr prc 
nprising 
paraffinic ce 
4lis are ia | ‘ l 
U.S.P. 2,600,184. Refining Kerosenes 
and Gas Oil by Ternary Azeotropic 
Distillation. G. B. Arnold 
Texas ( 


and 
va t The mpany 

e¢ process of this patent is related 
at of U.S.P. 2,600,182. Phenol or 


aniline are here used as the polar solvent 


U.S.P. 2,600,389. Three-Stage Propane 
Fractionation of Reduced Crude Oil 
B. C. Benedict to Phillips Petroleum 
Company 


: th 


Details claimed of a 
fractionating an asphalt-containing crude 
| stock with lhquid propane 


lubricating oil 
in rder separate lubricating oil 


are process tor 


U.S.P. 2,600,494. Low-Temperature 
Separation Process. B. J. Ferro, Jr., 
to Phillips Petroleum Company 
Nitr 


ture 


admix 
normally gase 
ral gas 

under 
Details of 


gen is separated from an 


with higher boiling 


us constituents, e.g. trom natu 


by a low-temperature process 


superatmospheric pressure 


the pr are claimed 


U.S.P. 2,600,537. Recovery of Deashed 
Oil and Naphthenic Acids from Resi- 
duum Stocks. —. M. Honeycutt t 

Oil Company 

alkali 

mixed 

propyl alcohol im an 


containing 
mtimately 


1 charge oil 
nates is 
to dissolve at least 

with at 
rated 


is sepa 


and 
lume of C,-¢ 
An alcohol pl asc 
above 80°F. from an 
T e solvent from 
»btained 
treated t 
i acids 


Hydrofluoric Acid Re- 
Miron 


Refining Corpora 


henates 


» Satu 


vl is 


further 


U.S.P. 2,600,671 
fining of Hydrocarbon Oils. S 
t Pat American 


! mineral ils are inti 
ed with at least 1 
Ht 
nder suf 


HF in 


re Ss separ 


10 part 
hquid it a temperature 
cient pressure 
liquid state Phe 
ated at this 
density 


differences of 


phases, a tar phase, an oil 

1 HI 

U.S.P. 2,601.009. Method of Low-Tem- 
perature Separation of Gases into 
Constituents. |. S. Swearingen to In 
stitute f Inventive Research, San 
Antoni 


Details are 


phase 


I e¢xXas 
method for 
hydrocarbon mix 


con 


claimed of a 


separating a gaseous 
avier and lighter 


rature tractiona 


ture nt ts he 
stituents by low tem pe 


thon 


U.S.P. 2,601,050. Drilling Fluid. A. ‘ 
Nestle to Texac Jevelopment Corpo 
ation 

\ driling fluid contains mineral oil 
and finely divided constituents of cer- 
tain barks 


U.S.P. 2,601,077. 


tree 


Distillation of Light 


Auqust, 1952 


Standard 


Wryhe to 


ompany 


Hydrocarbons. k 
Oil Development ( 
distillmg low 
hydrocarbons 
ling at least 
boiling 


4 method is claimed tor 
boilme normally gaseous 
from a feed mixture 
three hydrocarbons of 
points 


} 
nciu 


different 


U S.P. 2,601,257. Continuous Process for 
Thermal Extraction of Oil Shale. f 
FE. Buchan to the U. S. Secretary of 
the Interior 
Shale nl is conti 
from oil using a heavy shale oil 
fraction previously ybtained in the 
process as the liquid extracting solvent, 
maintaining a temperature of 700-800°F 
im the extraction the 
kerogen content of con 
verted into products soluble 


uisly extracted 


shale 


whereby 
shale is 


zone, 
the 
in said oil 





yith the 
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Patents 





the pressure in this 
above atmospheric to 
excessive volatilization of the 
oil and the extracted prod 


details are claimed 


and maintamimng 
zone substantially 
prevent 
extracting 


More 


U.S.P. 2,601,298. Cooling Gases Con- 
taining Condensible Material. P ( 
Keith to Hydrocarbon Research, Inc 
Adsorptive particles are brought into 

contact the cooling surfaces of a 

heat exchanger to adsorb preferentially 

the condensible matter of the gaseous 
stream undergoing cooling in order to 
prevent the accumulation of condensed 
material on the surfaces. Ac 
sorptive particles periodically or 


ucts 


with 


cooling 
are 
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You can't beat the combination of the RIGHT horse- 
power, the RIGHT shaft speed, the RIGHT features 
all in one compact unit that you can use RIGHT 
where you want it. It's the best way and the easiest 
way to select your power drives because you pur- 
chase one unit, handle one unit in your receiving, 
production, and maintenance departments . . . set 
one unit in place and you're ready to go. 

Master Motors, available in thousands. and thou- 
sonds of combinations of types and ratings, permit 
you to use o power drive that will add greatly to the 
compactness, appearance, and economy of each of 
your applications . . . a power drive that makes a 
good job better. 

Use Master Motors to increase the salability of 
your motor-driven products . . . improve the economy 
and productivity of your plant equipment. They're the 


horsesense way to use horsepower 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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awn and tresh ad 


duced 


withdr 


particles intre 


contin usly 
sorptive 


U.S.P. 2,601,599. Method of Recovering 
>» y~ Hydrocarbons from Gases 
’ H. Deming to Shell Development 
mpany 
Liquefiable hydrocarbons are 
ered from wet hydr« 
ng predominantly of hydr 
atoms and lesser am 
of the ligt ehable hydr such as 
a well fluid. The wet gas is cooled at a 
pressure its bubble point pressure 
and is then expanded under conditions 
such that a dry gas and a haquid con 
the liquefiable hydr« 


recov 
carbon gas consist 
carbons with 
less than 3 ( uunts 
carbons 


above 


taining carbons are 


rmed 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,599,449. Method of Reactivating 
Alkali Solutions Used in Treatment of 
Hydrocarbon Oils. J]. Happe! and S 
P. Cauley to Socony-Vacuum Oil Co., 
Ine 
Alkali solution used to extract weakly 

ulfur compounds, such as met 

ym hydrocarbon oil is react 
mtact with a gas containing 
xygen in the presence of an aro 
matic substance containing only three 
attached to three ad 
benzene ring 


acidic 
captans, tr 
vated by « 


tree 


‘ ; " 
varoxy groups 


jacent positions of a single 


U.S.P. 2,599,978. Process of Plating 
Carrier Particles with a Catalytic 
Metal. ©. F. Davis and H. Nack to 
The Commonwealth Engineering 
Compat of Ohio 

particles are heated in a 

a temperature sufficient to 

umposable metal 

Details of 

plating the 


Catalyst core 


heat-dece 
ntact therewith 
claimed for 
catalytic metal 


U.S.P. 2,600,360. Suppressing the Oxida- 
tion of CO c6 in a Fixed Bed 
Regenerator. Grosse 
Phe perry of carbon on spent 

catalysts is limited to the formation of 

CO rather than CO, by use of an in 

Chis greatly reduces the evolu 

of heat regeneration. Chlo 
and bromides of silicon and to a 
extent of Al, Ti, and Fr mixed 

with free chlorine or bromine 
suppressing the torma 
tion of CO, About five percent by 
volume of the suppressor mixture im 
oxygen containing gas is contacted wit! 
the carbonized catalyst at a rate ofl 
about 40 volumes of gas per volume of 
catalyst per hour. At least 60 percent 
of the carbon oxides formed is CO 


U.S.P. 2,600,379. Supported Group VIII- 
Carbon Dehydrogenation Catalyst. | 
F. Douwmam and R. F. Deering to 
Union Oil Company of California 
A catalyst for the dehydrogenation of 

ethylbenzene is described which is pre 

c impregnating an imert carrier 

or alumina with an aqueous 

t a group VIII metal 

decomposing the salt to oxide, reducing 

and passing ethylene over this mass at 
about 600°C. and atmospheric pressure 
carbonaceous maternal. The 


ess are 


hibitor 
tion during 
rides 
lesser 
together 
are effective in 


pared by 
as silica « 
solution of a salt « 


such 


deposit 
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This Plant Claims Their 


Nicholson expansion steam 
traps were installed by a proc- 
essor on tank heaters and coils 
where various unit temperatures 
from 160° to 185°F had to be 
maintained. The steam tempera- 
ture wos 320°F. Figuring the 
difference in heat loss between 
Nicholson traps discharging 


Absorption Stills 
Agitators 
Evaporators 

Gas Holders 
Heat Exchangers 
Heavy Oil Tanks 


CATALOG 
751 
OR SEE 
SWEET’S 





For All Equipment Using Steam or Hot Water 


~ 


condensate at 160° and others 
discharging it at about steam 
temperature, they feel heat loss 
was cut nearly in half. Due to 
their effectiveness in controlling 
temperature as well as draining 
condensate, Nicholson traps are 
paying for themselves in many 
industries. 


Reboilers 

Steam Stills 
Tor Tanks 
Wax Tanks 


Kettles 
Petrolatum Tanks 
Pipe Coils 
Radiators 


207 Oregon &t., Wilkes-Berre, Pa. 
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TRAPS - VALVES - FLOATS 
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BLAW-KNOX sree. GraTING 


in the Front Rank of Industry 


SS 


ao 


ow all § counts 


OPEN SPACE + STRENGTH 
LONG LIFE + CLEANNESS 


SAFETY 


Blaw-Knox Steel Gratin 
is electroforged into 
one-piece panels, using 
twisted cross bars for firm 
footing. Bring your open 
steel hosing problems to 
Blaw-Knox for expert 
help. Bulletin 2365 sent 
on request. 


Grating Department 


BLAW-KNOX DIVISION 


OF BLAW-KNOX COMPANY 
2005 Farmers Benk Bidg. 
Pittsburgh 22, Pe. 


BLAW-KNOX 
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You get more than 


just a valve—when 


you specify POWELL 











‘ di m le Nemours 

. In Patents 

silica sol is stabilized against the 

U.S.P. 2,600,654. Chromium Oxide-Cad- of freezing by dissolving in the 
mium Chloride-Cadmium Oxide sol between 0.05 and 2.2 moles per 100 g R a 

parva. I { Jacobs and | G i i of a water soluble organic ap eee ; pe emt s the carboniza 


‘ nce 
idsted 1 Wyandotte Chemical amine having no chain of more than six tic art 





‘ " . hy ! ted sonaceous material, gasifica 
rporation carbon atoms am mew selecter 
. yyy . . wr f coke, and cracking of oil im a 


me stan ; } from tl group nsisting a ac h 
y a washed . ae — fluidized system, whereby the necessary 


m and aleyecl« on-aromatic amines. The q 








ow i heat from the gasifier to the 
carbonizer and the cracking unit ts 
materially facilitated and improved 


and dried aqueous ammoniacal gel co 

prises a mixture of Cr.O,, CdCl. and stabilized sol can be frozen and thawed 

CdO in certain proportions repeatedly with but littl damage to the 
1 


sol 
U.S.P. 2,600,655. hromium - : 
Tungsten RL Oxide Gel Cate, U.S.P. 2,601,624. Coprecipitated Alum- 
lyst. F.C. Jacobs and 1. G. Lundsted —-ipa-Metal_ Oxide Gel Catalysts and POLYMERIZATION AND 
‘ ‘ ' , ir n. en and 
Wyandotte Chemicals Corporation |W. Myers to Pi illips Petroleum CONVERSION 
\ catalyst tor the aldehydotsomeri Company 
ry m f alkylene . pr a oxides consists \ pelleted gel catalyst consisting of U.S P. 2,599,249. Method of Copolymer- 
1 a eatag gy > ete na. a Pv eccige teeter alumina and at least one of the oxides izing Ethylene with Butadiene. 1}. 5 
bbe 13.2 ve : m > aes cae —- of Cr, V Re is impregnated wit! i Friedman to Sinclair Refining Com 
ro t I. percent a oxide and solution of a compound of one of these 
a oe om Se — metals rt mpregnated pellets are quid igher mole weight, straight 
so: calcined rex mversion f this chain diolefin copolymers with 6 to 10 
U.S.P. 2,601,121. Preconditioning Hydro- mpound tl} ide and to increase C atoms are formed by reacting ethylene 
carbon Synthesis Catalyst and Re- i). crushing streneth of the catalyst with butadiene in the presence of CO,O. 
ae yf Pier aa “ J Mat pellets charcoal catalyst at a temperature of 
andard ) Development 165-575°F., a pressure of 100-1000 psi 
1 , and a reaction space velocity of 25-400 
1 Vsaeres torn is Tos < ; } of th fluid reactants 
‘ ™m cat t i 
saune tn for feoidion CRACKING AND REFORMING — ‘les of cach of the fluid 
carbon synt 














cose © udjecting U.S.P. 2,599,197. Control System for U.S.P. 2,599,568 Gas Disengaging Com- 

the catalyst to the influence of ; Catalytic Reactors. N. F. Prescott t bination for Catalytic Contacting Ap- 

mixture containing one t 10 Atwood & Morrill Company paratus. 1). D. McKinney to Houdry 

H, per mole of CO at a temperatur rhe construction is claimed of an Process Corporatior 

010-900° F. to convert a substantial pro apparatus for use in effecting catalytic The construction is claimed of a gas 
rtion of the iron to its carbide. Fines reactions, particularly cracking, in the solid contacting apparatus having a 

formed in this treatment are eliminated presence f = fluidized catalyst using vertical housing traversed concurrently 


air as fluidizing medium by gravitating contact material and 


U.S _P. 2,601,291. Nonfreezing Silica Sols hydrocarbon vapors. The reacted vapors 
stabilized with Organic Amine Com-  U.S.P. 2,600,430. Conversion of Carbon- und entrained fines are disengaged from 
pounds. S ( Horning and (¢ W aceous Material. | W Riblett t the gravitating material m a lower zone 


~ ; Manufacturers and Jobbers 


of 


Scientific Instruments 


Ac-Me and R. S. Specialties 


Flat Bore Yel-O-Bak Thermometers 
. Streamlined Hydrometers 

. Pulsometer 

Pressure Hydrometer Jars 

Vapor Pressure Bomb 

Diamond Core Drill 

. Thermo Plumb Bob Thermometers 
. Thermostat Temperature Controls 
High Pressure Consistometer 

. Smoke Meters 


Ac-Me Recording Gravitometer 
Ac-Me Specific Gravity Gas Balance 
Ac-Me Pressure Vacuum Pump 
Portable Vacuum Pump 
Mercury Cleaner 
Manometer 
Dead Weight Gauge 
. Dead Weight Tester 
. Orifice Well Tester 
. Moisture Tester 
Complete Line of Scientific Laboratory Sutemeee CENTRAL SCIENTIFIC COMPANY 
Write for Bulletin No. 50 CHICAGO 


Also Complete Line of CENTRAL SCIENTIFIC SPECIALTIES 


REFINERY SUPPLY COMPANY cence] 


Laboratory Apparatus and Supplies Oil and Gas Testing Equipment 
621-23 E. 4th St. Tulsa 3, Oklahoma 
HOUSTON BRANCH OFFICE and WAREHOUSE—2215 McKINNEY AVE, HOUSTON 3, TEXAS 
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Ri — OF WOLVERINE TRUFIN’ 


Ft) = 


. 


A CONDENSER 


WILL OFTEN DO THE WORK OF 


19)" PLAIN TUBE: 


By using Wolverine Trufin — the integral finned tube — in 
your condensers or heat exchangers. you obviously save 
space —get higher efficiency in performance — reduce equip- 


ment costs. 


Being extruded from the tube itself, the fins are a solid part 
of the metal so you can absolutely trust them withstanding 
vibrations and extreme temperature changes. The hazard 
of separating the fins from the tube as a result of vibration 
or expansion and contraction is eliminated. More uniform 


temperature control is assured, 


Specify Wolverine Trufin for your next retubing job or your 
installation of new heat exchangers or condensers. Send for our 


Bulletin that tells about operating heat exchangers efficiently. 


ree u Ss PATENT OFrice 


WOLVERINE TUBE DIVISION 


Calumet and Hecla Consolidated Copper Co. 
iwc OR FPORATED 


Manufacturers of tubing exclusively 


1431 Central Avenue Detroit 9, Michigan 





Sizes 
5, 7 and 9 fins per inch 
Copper 


He to %" 1.D. nominal 
% to %" also in 19 fins per inch 


5, 7 and 9 fins per inch 


3S Aluminum 
Ye to 1” LD. nominal 
19 fins per inch 

Copper %" 

3S Aluminum, %" only 

%” 70-30 cupro-nickel, 90-10 
cupro-nickel, 85-15 red brass, 
1010 welded and seamiess stee! 

%" admiralty 


Bi-metal (integral aluminum fins and 
copper liner) 

Me to 1” 5 fins per inch 

Ye to 1” 7 fins per inch 

Ye to 1” 9 fins per inch 

Me to 1” 11 fins per inch 











t The equivalent outside surface area of « 19" 
length of plein tube %" diameter, os on ex- 
omple, con be obtained in just one inch of 
Trufin of the some diameter. Other sizes show 
relatively the some savings in spoce 


Wolverine Traujin and the Wolverine Spun End Process avasable in Canada through the UL nifin Tube Co., London, Ontario. , 


PLANTS IN DETROIT 


Export Deportment, 13 E. 40th St. New York 16, 


HIGAN AND DECATUR, ALABAMA 


rincipal Cities 


Petroleum Refiner 





of the housing. The reacted vapors and 
entrained fines are passed to a fines 
accumulating chamber. A collect 

is connected with this chamber by 


plurality t spaced pipes 


U.S.P. 2,599,743. Conversion of Propy- 
lene Polymers. L.. F. Brooke to Cali 
fornia Research Corporation 
An olefinic hydrocarbon material wit 

a five percent pomt above 350°F. and a 

90 percent point below 525°F. is pre 

duced by reacting a polymer boiling 

below 350°F. derived from the catalytic 

1 


polymerization of propylene with liquid 


phosphoric acid having a concentration 
of 102-110 percent calculated as ort} 
phosphoric acid, A reaction temperature 
below 325° 1 im aA space velocity wu 
excess of 0-2 V/Hr are maintained 


US.P. 2,600,454. Resinous Materials 
from 1,2-Dimethylenecyclohexanes. | 
I Wicklatz and J]. N. Short to Phil 
lips Petrol Company 
A xture of a 1,2-dimethylenecycl 
hexane containing onomer and another 
Iymerizable 1 mer is catalytic 
polvm ‘ lohexane con 
pound emp have a specine 
constitutior nay contan various 
hwd carbo 


methylene gt 


U.S.P. 2,600,528. Apparatus for Elevating 
Contact Material fF. J. Grace, Jr., t 
Son Ohl ( mpat 
An apparatus is cla r elevating 

granular material t m a lower chamber 

t an upper chamber, Fluid from a con 

duit extending through the bottom 

the lower chamber and having tts 

let end positioned below the lower 

of the elevating conduit within the bo« 

of granular material lifts this material 


upward 


U.S .P. 2.600.679. Process for Copolymer- 
izing Conjugated Dienes with Unsatu- 
rated Nitriles in Aqueous Emulsion. 
H. F. Park to Monsanto Chemical 
Company 
Sixty-five parts of butadiene are emul 

sion copolymerized at J30°¢ witl ) 

parts of acrylonitrile in the presence of 

0.4 parts of the sodium salt of dioctyl 

succimate, 0.02 parts of potassium per 

sulfate and further small amounts of 

NaHCO,, NaHSO, and dodecyl me 


captan 


U.S.P. 2,600,680. Process for Copolymer- 
izing Conjugated Dienes with Unsatu- 
rated Esters in Aqueous Emulsion. 
H. F. Park to Monsanto Chemical 
Company 

process of this patent is related 

to that of U.S.P. 2,600,679. Certain pro 

portions of CCl, potassium persulfate, 
sodium sulfonate f dioctyl succinate 

NaOH, water, isoprene and n-butyl cro 

tonate are here heated in mixture in an 

autoclave of 75°C. while stirring 


U.S.P. 2,601,273. Copolymers of Cyclo- 
ntadiene. H. L. Gerhart to Pitts 
muure Plate Glass Company 
Five-80 percent by weight of cyclo 
pentadiene or lower homopolymers 
thereof, 20-90 percent of an unsaturated 
giveeride oil, and 1-50 percent of a 
monomeric polymerizable ethylenically 
unsaturated compound containing a 
CH, C < group are heated together 
to a temperature of 300-600° F. to form 
a copolymer 
U S.P. 2,601,673. Shortstopping the Ad- 


dition Polymerization of Unsaturated 
Organic Compounds. F. M. McMillan 





and +t 1 Shell Develop 
ment Comp. Patents 
In the emul 1 polymerization of 
butadiene-1,3 ar r aryl olefin, such as 
styrene, an amount of 0.001-2 parts by 





4 isomeric naphthalenes, in which the 

weight of 2,2,.4,6-tetramethyldihydropyr i 
, 10 x : hi alkyl group consists of primary of 
rine per { pe rts trie yolivinerizadie . . 
’ ’ ’ } secondary alkyl groups with 1-5 ( 
atoms, is treated with an alkylating 
: , agent containing a tertiary alkyl group 

meri mater polymerization 1s 

: ag , , having 4-6 C atoms. The alkylating 
terminated by the additive , ; 
agent shall be present in an amount 


U.S.P. 2,601,676 Control of Flow of  ‘ificient to furnish one mx le of alkyl 
Fluidized Solids. R. P. Trainer and 
I ioedlet ine 


t Borde ell Development 


material is added t polymer while the 


emulsion still con nreacted mono 


ating agent per mole of beta-isomer 
reacted and two moles per mole of 
I 
alpha-isomer reacted The di-tertiary 
Company lkvl d ' ] 
i an ane :  Dedencashon i alkyl derivative formed from the alpha 
, , isomer is physically separated from the 


the presen ? sonds, ¢.2. ma A 
: ee ‘om. sssenin.o mono-tertiary alkyl derivative formed 
Cala ‘ cTé » | ration, ic « 
od al , plenished fluid from the beta-isomer The separated 
ed o vtit ly rep she« ‘ 
, > : derivative of the alpha-isomer ts then 
ized solid is contu sly maintained in teati-vinted 
al Vie > 
a vessel, the rate of withdrawal of fluid _ -_ 


ized solid fro t bed through an 





orifice of « rollable areas is controlled 

by controlln t pressure above the DESULFURIZATION 
fluidized bed i ver relationship and 
in response ‘ in the differential 
pressure 1 ure cross the orifice U.S.P. 2,600,328. Separation of Acidic 
rhe area of tl rifice is controlled in Constituents from Gases. F. C. Ries 
direct relationship t nd in response t enfeld and H. D. Frazier to The Fluor 


changes in he ifferential 





ressure Corp., Ltd 
measured betw t pressure above \ hydrocarbon gas containing H,S 
the fluidized be« t pressure at a and CQO, is treated with a monophas« 


point within this fi 1 bed liquid absorbent comprising an alkan 


D 
} 
« 


jamine, water and a compound boiling 
above 190°C. and consisting of a mon 





hydric alcohol, a water-soluble ether of 


ALKYLATION polyhydric alcohols, or the like. Details 


are claimed 


U.S.P. 2,598,715. Separation of Naph- U.S.P. 2,600,931. Process for Refining 
thalene Isomers. J. FE. Nickels t High Sulfur Crude Oils. W. A. Slater 
Koppers Company, Inc to Gulf Oil Corporation 
A muoixture f alpha- and beta-alky!l A topped or reduced crude is cor 





TURBINES 


TYPE UV MULTISTAGE 


© Available with from two to ten 
pressure stages. Horsepower range 
from 100 to 4000, steam pressures up 
to 6004 ga., 750° F., condensing or 
non-condensing. Optional governor equipment and accessories adapt 
UV Turbines to any mechanical drive within their capacity range. 


Coniact your Murray representative or write for Bulletin T-122 
MURRAY IRON WORKS COMPANY * BURLINGTON, IOWA 
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=> = ' ‘ ese ‘ mip additive unproves 
t) iscosity in ind depresses the 


Patents , on Teil ad 








U.S.P. 2,601,109. Method of Preparing 
Blends of Hydrocarbon Polymers and 
Petroleum Waxes. |. |. Fish to Sun 
Chemical ¢ on 

} 


\ polymerized mon lefit suc 
petroleum wax 


ylene 





nsistit f saturated hydr 
are F with BF, or the 
_ es Al r Zn at temperatures 
U.S.P. 2,598,724. Method for Increasing U.S.P. 2,599,736. Lubricating Composi . but below the cracking 
the Melting Point of Petrolatums and tion Containing the Reaction Product do wat time he 

Products Resulting Therefrom I of Biuret and Aliphatic Esters of \ Say ee eons moans like composi 

{ I Hydroxy Acids |) |} ! ti . » oh we sepa 


HEAVY OILS AND WAXES ons nm 





I 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 


‘ 





U.S.P. 2,599,337. Lubricating Oil Addi : 
tives and FP ant U.S.P. 2,599,761. Extreme Pressure  .§.P. 2,600,399. Catalytic Reduction of 
Lubricant. |). Harman and KR Carbonmonoxide with Hydrogen. W 
| e ¢ he < ! (5. Frankenbure and |! Tr. Layne t 
Hydrocarbon Research, Inc 
1 for the ce Mmpost 
t a reactant gas 
15 mole percent 
t mole percent 
reactant gas is t be 
U.S.P. 2,599,339. Compositions Contain n synthesis over 
ing a Major Amount of a Wax and a U.S.P. 2,599,794. Lubricating Composi 
Minor Amount of a Copolymer of tions. WoC) Welln ell Develoy 
Ethylene-1,2-Dicarboxylic Acids and U S P. 2,600,452. Catalytic Improvement 
Faele Desivatives 7 : = of Hydrocarbon Synthesis a, \ 
‘ ‘ ‘ » \ el | ’ Star lard thy ve 


U.S.P. 2,600,798. Esters of Thiophene- 

Modified Maleic Anhydride-Styrene 

Copolymers and Oil Compositions 

. _ Containing the Same. FI’. ()t' ind 

U.S.P. 2,599,343. High-Temperature > Mw wa pea Henge 
Lubricating Grease Manufacture. \ 


Vl 


pl am unount of a react 1 PETROCHEMICALS 











Chemicals Wanted dR MP yo ® 


il Re 


U.S.P. 2,599,350. Oxidation Inhibitor 
| M I ] ; 


f Rare 


Re 


U.S.P. 2,599,353. Stainless Emulsible 


Grease. | 


U.S.P. 2,599,424. Manufacture of 
Acrylic Acid Ester. ©) Albrecht ar 
\. Maeder to Ciba Limited, Basel 
Acetylene is treated with nickel car 

nvl under additior f an acid and a 

1 containing at least 


| 


USP. 2,599,683. Grease Composition 


Abranrs a t H St hydroxy comp 
ment | ‘ } 


sholte vdroxy croup and at least 
ne C chain with at least 12 C atoms 
water and a water 


| 
ne ai 


in the presence of 


nsoluble aromat t gasoline range 
hydrocarbon mixture thereot as a 
pro 


solvent Acryvli acid esters are p 

luced 

U S.P. 2,600,444. Oxygenation of Ole- 
fins. F. W. Sullivan, |r 


\ vapor phase catalytix 
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¢ LADISH 
Contolld Yualély 


PIPE FITTINGS 





maximum service 
assured 

by metallurgical 
soundness 


Sound metallurgy ... the result of unsur- 
passed facilities and advanced laboratory 
controls... provides the maximum of de- 
pendability in Ladish Controlled Quality 
fittings. Every phase of metal quality.. 

composition, structure and physical proper- 
ties ...is continuously safeguarded — and 
certified proof of metallurgical integrity is 


available to users of Ladish fittings. 





TO MARK PROGRESS 





7 eed , 
THE COMPLETE (ontiollid Yualily FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


LADISH CO. 


CUDAHY, WISCONSIN 


MILWA Vette susues 


CCSileo 5.0 y- DOF CA 





There tt only 
ONE BEST 


on 
INSULATED 
PIPING... 


Viito 7 e 


When you have an insulated 
piping problem, remember that 
only the best will give you 
ALL the advantages necessary 


to full-efficiency performance 


of your system. That means 


Ric-wiL 


f& lated Piping 


Prefabricated Insu- 


*  Ric-wiL provides (1) top- 
efficiency system engineering, 
2) fast, economical installa- 


tion, (3) the right protection 


and insulation for the job. 


itis aif 


PREFABRICATED 
INSULATED PIPING 
THE RIC-WIL COMPANY~ CLEVELAND, 0, 
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About EQUIPMENT and 
SERVICE Suppliers 


FOREIGN AGENTS—Filtrol Corporation, through its export manager Troy Monk and other 

members of the organization, welcomed representatives from more than 20 countries who were 

present at the second International Foreign Agents’ meeting of Filtrol Corporation, held recently 

in Los Angeles. Stanard R. Funsten, manager of sales of Filtrol, said that in 1951 Filtrol shipped 
their products to 48 different foreign countries. 


Worthington’s Research, 

Development Chief Retires 
After 43 years of continuous service, 
Paul Diserens, director of research and 
lopment of Worthington Corpora 
and its subsidiary companies, is 
He will continue with the cor 
i technical consulting ca 
ering and research. Dis 
erens joine Worthington, then known 
International Steam Pump Company 
1909 after graduating from Purdue 
niversity in 1904. In 1944 he was made 
research and development 
as been named t 
as director of re 
the Worthington or 
1936 and in 1945 was made 
vice president in « 
He is a member of Tau 
the American Society of 
which he 


haraec 


inee>rs n 
f the Power Test 
entrifugal Pumps 


Westinghouse Names New Eastern 

Industrial Division Manager 
Kenneth | Horgan has been ap 
inted Eastern 


dustrial Division 


District manager of the 
Westinghouse Flec 


oration. Horgan succeeds J]. S 


wl was recently transferred 
Pittsburgh, Pa. as 
anys Apparatus 
ntment, Hor 

] 


the petroleum 


assistant 


of the con 


I 
Prior to his app 


supervisor 
and communications section of 


rial Division in the New York 


Davison Starts Construction On 
Triple Superphosphate Plant 

Construction f a plant tor the | 
f t le superphosphate has 
idgewood, near Lake 
The Davison Chemical 
Expected completion date 
ber 1, 1953. The new 


project is part of a program under whicl 
the company will devote $25,400,000 to 
new and expanded production facilities 

The plant wili produce sulfuric acid, 
needed in the manufacture of triple su 
perphosphate The Dorr Process for 
triple superphosphate production will be 
used, and the Dorr Company are archi 
tect-engineers for the plant, with the 
Consolidated Engineering Company as 
general contractors 


California Standard Gets 
Award For Tanker Operations 

Standard Oil Company of California 
has received an achievement award from 
the Greater Los Angeles Chapter ef the 
National Safety Council from Admiral 
Frank D. Higbee, vice president of the 
Chapter’s Maritime section 

The award was presented tor “the 
unsurpassed sate operation of tankers 
and the transfer of more than one hun 
dred million barrels of refined petroleun 
without spillage or consequential mis 
haps im Southern California during the 
period of six years.” 


Robert White Elected Director 
Of American Locomotive Company 
The election of Robert W. White as 
a director of the American Locomotive 
Company has been announced. Formerly 
a vice president and treasurer of Unior 
Carbide and Carbon Corporation, White 
now is a member of Robert White Ass: 
business consultants, of New 
is also a director of Corn 
s Refining Company, Giant 
d Cement Company and the 
arolina Giant Cement Company 


H. D. Leisenring Named Eastern 
Area Sales Head by A. O. Smith 

rhe appointment of H. D. Leisenring 
as sales manager, eastern area, for the 
A. O. Smith Corporation has been an 
nounced. Formerly a sales manager, Pa 
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Oxygen plant not required! 


THE WULFF PROCESS 


Acetylene from natural gas, ethane, 
propane, butane, or any LPG mixture 


available through Fluor! 





The manufacture of acetylene from hydro- 
carbons by thermal pyrolysis is now commercially 
feasible and economically attractive! This has been 
proved. In January, 1951, the Wulff Process Com- 
pany placed in experimental operation a commer- 
cial-sized acetylene plant. The plant has been 
operating continuously for the last 19 months. 
During the last 10 months of this period, acetylene 
has been sold commercially. This same process may 
be applied to plants making as little as one ton per 
day of acetylene to as much as one hundred tons 
or more per day. 

The Wulff Process Company plant has ex- 
perienced continuous operation on a wide variety 
of hydrocarbon feed stocks. Methane and propane 
have been used commercially. Test operations with 
ethane, butane and various hydrocarbon mixtures 
have demonstrated that a single plant with modi- 
Wulff Process Recovery and Purification section. In fication only in operating conditions can be used 
operation over 19 months, the plant has sold acetylene for a number of feed stocks. The process can be 
commercially for the past 10 months. operated to produce substantial yields of commer- 

cial grade ethylene simultaneously. 

Regardless of whether your activities lie in 
This fully automatic the production of petrochemical feed stocks, the 
cracking furnace is the manufacture of end petrochemical products, or 
meee tag ete. dete both, it will pay you to investigate this commer- 
cess. In the past 10 yrs 
months of commercial cially proven process for the recovery of low-cost 
operation, this unit has acetylene from hydrocarbons. Your nearest Fluor 
required no mainte- representative will be pleased to provide detailed 
nance —capacities and . . ° “ P 
yields have remained information on specific requirements. Contact him 


the same. today! 





Available from Fluor 


The Wulff Process for the production of acetylene from 
hydrocarbons is available through The Fluor Corpora- 


tion. With over 30 years’ experience in the design, engi- 
neering, and construction of plants and facilities for the 
petroleum and chemical industries, Fluor possesses the 


background, the skilled personnel, and the know-how ; 7 
essential for the practical application of the Wulff Process Engineers - Constructors - Manufacturers 


into your particular program. THE FLUOR CORPORATION, LTD. - LOS ANGELES - HOUSTON 


Wee York, Corcago, Pittsburgh, Boston, Tulsa, San Francisco, Birmingham and Caigary 


Represented in the Steriing areas by 
Head Wrightson Processes Ltd, Teesdale House, Baltic Street, Londen, EC |, England 
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American Cyanamid Transfers 


L. R. Forrest to Linden Plant 


Packines COOK 


Shell Chemical Corporation 
Purchases Julins Mymen Company 


1 n has « 
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Another SUPERIOR Job 


Built to specification—here’s a 10-million 
cubic foot complete portable Skid Mounted 
Gasoline Plant. Further engineering proof of 
SUPERIOR skill 


API-ASME AND ASME CODE 
CERTIFIED BY NATIONAL BOARD 


For information or estimates call us at 3-4395 


SUPERIOR MANUFACTURING COMPANY 


@reeo, tert 





Agricultural Chemicals Division 

Inougurated by Shell erage 
por 

ricultural 


yme th 


vities 


he Rox 


MOVED — The Woo- 
bank Machinery Com 
pany is now occupy- 
ing new. and larger 
quarters in Tulsa, 
Okla. For over 30 
years the company 
has been the repre- 
sentative of the C 
Lee Cook Manufac- 
turing Company for 
the sale of piston 
rings and rod pack- 
ings. The move will 
provide Woobank 
with larger office 
space and increased 
warehouse facilities 


dieldrin, Shell's soil fun s 
line of spray oils whic n 


the West ¢ 


Robert C. Luckey Named Safety 
Engineer for Blaw-Knox Company 
Robert C. Luckey |! 
safety engineer for Chem: 
vision, Blaw-Knox Construction Com 
pany. He will be responsible for the 
rganization and administration of 
dent ; > p ion at Chemical 
Plants’ rele co u 1on proyects In 
addition, he will be available to project 
managers and construction superintend 
ents msultant o1 
\ Ne 


sity, as served it 


WIRE MESH 


there’s bound to 


ants, al 1 it 
ar peewee 1« 
oast 
which 
firm of 
will cen 
chemical 
According to J 
hemical president, 
e marketing head 
firm's agricultural 
Manufactur 
are currently 
Mountain 


mn re 
' , nver 

ympany 

as been appointed 


cal Plants Di 


zers acc! 


ky 


know! 
mpany Di 
rporation 


aldrin 


mm will be 
& Ce 


1 
mcal 


Satety 
rn 


a c 


graduate ot rthweste Univer 


ticides and he | satety engineering 


Maybe all does 
look pretty much 
the first 
glance. But when a 
firm has been mak- 
70 years man and boy, 


same at 


ing wire mesh for 
be a little more to it than meets the eye — a little more 
know-how in engineering and weaving, a little more quality 
in the product, a little more service and satisfaction for 


the user. 


JELLIFF WIRE MESH is 
JELLIFF WIRE MESH is 
JELLIFF WIRE MESH is 
JELLIFF WIRE MESH is 


woven in all ductile metals 
woven in all commercial weaves 


woven in widths up to 72 inches 


economical. 


Every foot runs true to 


the specifications. 


* . 7 . 


JELLIFF WIRE MESH is a quality product and has been for 
70 years. You can depend on it. 

Write today for full details about JELLIFF WIRE MESH, 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
CONSULTATION SERVICE on wire-mesh engineering. 
Address Department 16. 


rx 





THE C. 0. JELLIFF MFG. CORP. 


DIPPING BASKETS 
LERTROMESH 
RESISTANCE Wine 


SOUTHPORT 


WIRE MESH PARTS 
wire 
STRAINERS - 


CONNECTICUT 


CLOTH 
FUTERS 








Pe 


‘troleum Refiner 





Enduro Equipment 
helps protect your 


Now...see and hear 


“THE STORY 
OF STAINLESS” 


full color 
16mm 
sound film 


27 minutes 
running time 


The dramatic story of the discovery of 
stamnless steel how early production 
problems were solved bow the long- 
lasting metal grew to its present-day 
importance. Republic Steel's new film 
és available for showing to qualified 
groups without charge. Requires |6mm 
sound projector. Send name of organ- 
ization or group, type of progector, re- 
quested date to: Ideal Pictures Corp., 
65 E. So. Water Street, Chicago 1, LiL, 
or write Republic Steel, Dept. K, 
Cleveland 1, Obie. 


Utilization of facilities—95% ... and 
better! That’s the rate at which your 
industry normally has been operating. 
Maintenance of that rate is a great trib- 
ute to men... to equipment design... 
and to the materials you specify. 

One such material is Republic ENDURO 
Stainless and Heat-Resisting Steel. 
Strong, tough, long-lasting ENDURO 
stubbornly resists rust and corrosion. It 
resists the action of most acids and 
alkalies. Its hard, smooth surface dis- 
courages coking and fouling, and is 
easy to wash down quickly during “off 


stream” periods. 

ENDURO maintains its great strength 
under prolonged exposure to intense 
heat or to sub-zero cold. Its strength-to- 
weight ratio is unusually high, making 
possible thinner, bulk-saving sections, 
ENDURO equipment /asts. 

In your planning for new and expanded 
refinery facilities, think ENDURO. Several 
analyses are available now to help pro- 
tect your “95% +”—and, Republic al- 
ways is willing to work with you on 
any future ange ig involving the 
use of stainless steel. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division ¢ Massillon, Ohio 


GENERAL OFFICES 


CLEVELAND 1, OHIO 


Export Department: Chry en Building, New York 17, N. Y. 


SIO R9 SALINE Sus 34 





y, 





Other Republic Products include Upson Bolts, Studs, Nuts and Rivets—Pipe—Sheets—Plates—Electrunite Heat Exchanger Tubes 
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> wer-m PROPANE VALVES 


e The success of these efficient valves 
in propane service is proof of the 
superiority of the W-K-M basic design 
To this sound design, W-K-M engineers 
added a teflon safety seal to produce 
the positive-shutoff W-K-M Propane 
Valve. Even if fire strikes, this valve 
will seal 100%, for if the teflon seal 
should burn out, the conventional 
steel-to-steel seql remains to prevent 
leakage. é o 

W-K-M Valves for process service 
utilize the proved W-K-M expanding 
gate design, which provides a smooth 
bore right through the valve. Only in 
W-K-M Valves are the ¢ $ ctivated 
by the Leverlock Com construction 
which guarantees years of’ positive 
operation at any temperature or pres- 
sure within the range of the valve. 

W-K-M Process Valves are in service 
n fluid catalytic cracking units, pro- 
pane de-asphalting units, vapor re- 
covery units, hydroforming units ang 
refinery fuel systems 


Write for Bulletin #698 for 


complete data concerning W-K-M 
Process Valves 


W-K-M COMPANY 
P. O. BOX 2117 HOUSTON 1, TEXAS 
727 W. Seventh Street, Los Angeles, Calif 
EXPORT OFFICE 


30 Rockefeller Plora. New York, N.Y 


WKM Tole 


194 


capacities in powder plants, petroleum 
refining, Air Force Ground Safety, fire 
prevention and related phases of safety 
and security programs 


Swartwout Company Opens New 
District Sales, Service Office 


The Swartwout Company has an 


nounced the opening of a new district 
and service 

fice for the Pov 

Plant and Autro 

Control Divisions in 

Alhambra, Calif. The 

will 

service southern Cal 

iw rhia An na and 

Clark county Ne 

vada, will | 

1 bh 


sales 


flice, which 


Gilliland 


National Carbon Promotes Berdan, 

Warnell to Executive Positions 
National Carbon Comy 

f Union Carbide al 


ration, Has at 


Beckman Instruments Plans 
Research-Manufacturing Unit 
f Beckman Instruments, Inc 


ave ant inced 


Officers 
f 3 
utactur 
Habra 
Calif. area. The pr is a long range 
plan and various divisions and manufac 
turing units of present ope 
be moved to the new La Habra location 
only as suitable completed 
necessary, according 
president of 


urge mode 
ne center 


wram 
} 
rations will 


facilities are 
The expansion is 
to Dr. A. O. Beckman, 
Instruments and The Helipot 
a subsidiary, to meet grow 
ing demand tor company products At 
present the company is situated in 
Pasadena and South Pasadena areas 


Beckman 


Corporation 


NEW OFFICES — 
General Welding 
Works has completed 
construction of a 
new office building, 
modern in every re- 
spect, air condition- 
ed for both winter 
and summer, which 
contains more than 
1350 square feet of 
floor space with 
special attention to 
drafting and engi- 
neering quarters. 


Davison Chemical Appoints Hope 
Manager Of Research Engineering 


Ralph E Hope has app inted 
manager of research engineering of The 
Davison Chemical 
Corporation. For the 
past two years, Hope 
has been Davison's 
representative m 
W arrington, I ng 
land, on the 
and operation of a 
plant built by an af 
filiate of ever 
Brothers & Unilever 
Ltd., for the produc 
tion of pe troleum 
cracking catalyst by 
the Davison micro 

process 


beer 


design 


Hope 
going 
England, Hope was plant engineer at 
Davison's Cincinnati catalyst plant. He 


engineering at the 


studied mechanical 
lid graduate 


University of Cincinnati and 
work in chemical engineering at the Uni 
versity of Michigar 


Askania Regulator Names 
West Coast Representatives 


Askania Regulator 
app ntment 
as its West 
Heat & Contr 
in San Francis« 
Askami 


matic control 


nounced the 
Control, Inc 
sentatives 

ters are 
} he complete 


Aries & Associates Opens 
New Office In San Antonio 


R. S. Aries & Associates, chemical en 
ineers and econ have announced 

1 regional office in 
branch office 
Alden H 
Aries of 


\ries since 


mists, 
the establishment of 
Sar Antonio, 


will be 


Texas. The 
directed by 


r ident f tl 
preside ‘ < 


perations 
Waitt, vice 
vanization. He has been wit! 
1950 as Washington representative 


Krumech Appointed Shippers’ Car 
Line Corporation Vice President 


John P. Krumech has been appomted 
vice president of Line 
Corporation. Krumech, who has been 
traffic manager of the American Car 
und Foundry Company, of which Ship 
pers’ is the tank car owning and leas 
ing subsidiary, will have his headquar 
ters in New York. A native New Yorker 
and alumnus of the Pennsylvania and the 
Milwaukee railroads, Krumech came to 
ACF in 1920. He is a director of the 


Shippers’ Car 
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@ for safe, easy stem lubrication 


The isolating valve in the stem lubricator of the 
Honeywell Series 700 Valve affords maxim afety 
against leakage when replenishing stem 


ate petesstietete Move) st Cer) Uo) ttle ME: bole Mut. Tere) 
leakless shut-off 


inea seat assur 


pinned bonnet prevents a 


identa 
removal. The Honeywell Series 700 wide band 
proportional valve comes in a full range of style 
and sizes has al/ the features you look f r 


a fine valve. Write today for your 


MINNEAP( pepe rym REGULATOR C Industrial 
Division, 19 


ue. Muladaichia 44. P 





7 Windrim Aver 


Héweyivell H 


Tat UW Co tits 





Traffic League, a 
member of the American So 
l'raffic and Transportation, The 

il Freight Traffic Association, the 
rk Railroad Club and the Trans 

Club of the Petroleum In- 


Industrial 


Black, Sivalls & Bryson 
Name Assistant Managers 
k, Sivalls & 


appomtment 


Bryson, Inc., has 
ot tour as- 


Ideal for measurement of 
level, pressure, specific 
gravity and differential 
pressure. 
Materials available 

steel, bronze, stainless, Haveg, 

Hastelloy and Monel 
Non-overloading type diaphragm. 
Extreme accuracy. For high or low 
pressure 

Write for Illustrated Bulletin 


INSTRUMENTS, INC. 


122 N. Madison Tulsa 6, Okla Bartley 


Reit 
oe anagers i th 
Weed Plain or Jacketed \) sien’ raisin rach may 
CORRUGATED METAL manager for the Gulf Coas : 


Gulf Coast region. L. E. Jones, formerly 


GASKETS? Ine branch manager, is named as 
. 
al r onal covering the 
aston af \ 


manager 
| 





Texas 


stevens 1S manager 


ce branches in the Gulf 
omted 


West 


Odessa 


assistant re 
Texas Ree 
branch 
formerly Cast 
C. Fessler, Mi 
West 


E. C. Medcalf Named by Cyanamid 
Medcalf has been 


Texas reat 


named head 


Tar Chemicals Department 


Call CHICAGO-WILCOX | Saisie se" Dicks “Th 
t charae the purchase and 
val tar at 


for PROMPT ATTENTION | Pais te | 


was vice chairman of 


d lheht oi crudes 
resent appointment he 
Chemicals De 
Chicago- Wilcox understands the pa chnical Committees 
gasket requirements of refineries and 
iS equipped supply all types of 
gaskets, including plain or jacketed 
corrugated metal gaskets like these 
Made of ingot iron, aluminum, stain 
less steel, copper, brass, nickel 
monel in all sizes and shapes 


American Cyanamid Announces 
Appointment of E. W. Koffman 
Ame 


unced the 


1 Company has an 
vent of FE. W. Koff 
man sales staff of the Industrial 
Chemicals Division's New York office 
Send specificati fer quotati He formerly served as purchasing agent 
and prompt-delivery schedule for the division and technical represent 
Petr Chemicals de 
eile tcem iaGe) @. licmaen Koffman will assist in the sale 
A Seenee, Chicane 16 f products of the Petroleum ( hemicals 
lepartment. Before joining Cyanamid in 

104? 


sales engineer with The 
See Page 254 in Refimery Cotolog . 


ompany 


ican ( yanam 


Appoi 


to the 





for the leum 


partment 








Ae 2” 90 
was 
nditioning ¢ 


Barrett Division Opens Research 
Laboratory At Edgewater, N. J. 


A new laboratory, specially designed 
to develop and test materials and proc- 
used in the manufacture of plas- 
tics, rubber products, paints and var 
nishes, paper, laminates, insulating ma 
terials and a wide range of other prod 
ucts, has been opened in Edgewater, N 

Barrett Allied Chemical 
Corp 


esses 


Division, 
poration 

laboratory will be 
Shadyside Applications Research Lab- 
ratory, and will be in charge of D. A 
Rankin, superintendent. Containing ex 
tensive and actual production 
including mills, presses, cal 


known as the 


testing 
equipment 
molding machines and 
machines, the lab- 
enable Barrett technicians 
test and under 
production cx mate- 
rials used in the 


paper 


enders, extruders 
other special purpose 
oratory will 
evaluate, 


nditions 


to develop, 
simulated 
manufacture of plastics, 
and other products 


Fourth Generation to Management 
Position With Fairbanks-Morse 
Fairbanks, Morse & 


manutacturers, have 
R. H. Morse III has been 
appointed general manager of the com- 
pany's Beloit, Wis., works. This marks 
the fourth generation of the Morse fam 
ily to come to the management staff of 
the company. He Orren S 
Leslie who has been named manager of 
manufacturing and has been transferred 
to the company’s headquarters. Morse, 
who will now direct all phases of oper 
Beloit d from 
University 


Company, Chi 
cago recently an 


nounced that 


succeeds 


graduate 
with a degree im 


During World 
Navy f three 


ation at 
Princeton 
mechanical engineering 
War II he served 


and one-half 


was 


rt 


years 


Simmons Elected Johnston Pump 
President And General Manager 
Thomas W Ir., former 


president and general manager of John 
ston Pump ( 


} 
1as 


simmons, 


mpany, 
n elected 
president and 


bee 
general 
manager by a special 
of the board 


¥ directors the 


meeting 


pump concert 
Ace 

mons Tr} 

no change 


res oF 


~ 
=, 


Othe 


the comy 
Mabel ( 
chair the 
board; Hupp, Simmons 
retary 

irles L. Holbert 
t finance it 
counsel 


who is als 
vice presi 
| Warren S 


treasurer 
dent in chara 
Pallette general 


Wagner Electric Names G. W. 
Brown Executive Engineer 


The appointment of George W 
Brown as executive engineer been 
announced by the Wagner Electric Cor- 
poration, Brown has been with the com 
pany since 1926, having ioined the com- 
pany as a student engineer following 
his graduation from Ohio State Univer- 
sity. During World War II, he served 
as a major assigned to the Office, Chief 
of Ordnance, Washington, D. C. Re- 
turning to Wagner after the war, Brown 
was appointed Industrial Relations di- 


has 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 








Copper ALLOY BULLETIN 











Top, Fig. 1.) 


A non-inhibited Admiralty tube which failed from plug-type dezincification 


accelerated by the hot wall effect 


(Bottom, Fig. 2.) Photomicrograph of section of this tube. In the upper half of the corroded 

area, part of the copper plug has been converted into black copper sulfide, which has dropped 

out leaving a shallow pit. Unattacked Admiralty is evident on both asides of the corroded 
area. Mag. 25X 


Improving Efficiency 
and Extending Tube Life by Good 
Operating Practices 


When a section of a refinery or chem- 
ical plant is shut down for major re- 
pairs and overhauling, careful exami- 
nation and diagnosis of tube failures in 
condenser and heat exchangers are 
very important as the results may lead 
to remedying conditions which short- 
ened tube life. 

One of the major causes of copper- 
base alloy tube failures is operating 
them at temperatures higher than those 
for which the metal is designed to with- 
stand comfortably. Even intermittent 
periods of excessive heat may do con- 
siderable damage. Consequently, tem- 
perature control of various operations 
is most essential. 

A basic cause of overheating may be 
the clogging or blocking of the tubes 
which carry the cooling water or liquid. 
Cleaning and removal of debris at the 
inlet ends of the tubes should be done 
as often as necessary. This condition is 
aggravated during and after stormy pe- 
riods and floods. The use of screens 
and strainers to keep foreign matter 
from entering the equipment can do 





much to keep the tubes from overheat- 
ing. At one plant, shutdowns that oc- 
curred every six months have been 
changed to every 16 months and even 
longer through careful maintenance 
and control of operating conditions. 


Tube Failure From Hot Wall 
Effect 


Figure 1 illustrates a 34” O.D., No. 
16 BWG non-inhibited Admiralty tube 
which was removed from a thermal 
catalytic cracking unit in an overhead 
condenser. It failed from plug-type de- 
zincification after four years service. 
The tubing had been installed in a hori- 
zontal position. Perforation had oc- 
curred in the ceiling of the tubing only. 

A metallurgical examination of the 
tube wall showed that plug-type de- 
zincification started from the inside 
(water side). When the plugs of cop- 
per extended completely through the 
tube wall, they were rapidly attacked 
by the sulfur compounds in the hydro- 
carbon liquid and vapors surrounding 
the outside of the tubes. The holes 
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formed rapidly after the copper plugs 
had changed to copper sulfide. a? 

The circulating water inside the tub- 
ing which was not particularly corro- 
sive, averaged between 110-120°F at 
the exit end. The product temperature 
(on the outside of the tubes) was ap- 
proximately 300°F. 

The severe local corrosion which 
occurred is attributed to the hot wall 
effect. This occurs where bubbles or 
debris separate from the circulating 
water and cling to the metal surface 
at which points they act as localized 
heat insulators, the metal approaching 
the temperature of the hot liquid on 
the outside. Corrosion at these points 
proceeds at a higher rate due to the 
accelerating effect of increased tem- 
perature. 


Dezincification Can Be Avoided 


Dezincification would have been un- 
likely if arsenical Admiralty (inhibited 
against dezincification) had been used. 
This change in alloy should result in 
increased service life of the tubes. 

Suggested measures for increased 
tube life are: 

1. Increase velocity of coolant to 
dislodge bubbles of gas and debris, but 
avoid too high water velocities which 
lead to impingement corrosion. 

2. Keep tubes clean. Remove debris, 
mud, silt or rust promptly. 

Changing practice such as increased 
water velocities may lead to other 
types of attack such as impingement 
corrosion. If arsenical Admiralty does 
not stand up satisfactorily under these 
conditions, it would be well to consider 
the use of Arsenical Aluminum Brass 
which withstands impingement corro- 
sion better than Admiralty and has 
equal resistance to sulphide corrosion. 
Where high temperatures are unavoid- 
able and the sulfur content in the hy- 
drocarbons is comparatively low, 70-30 
Cupro Nickel should be tried out. This 
alloy has a higher creep strength at the 
higher temperatures than the brasses 
and is also much less affected by am- 
monia. 

The Bridgeport corrosion laboratory 
will be glad to cooperate with corrosion 
engineers in refineries and chemical 
plants on their corrosion problems con- 
nected with copper-base alloy tubes. 

(8550) 
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Fisher offers the most versatile and com- 
plete line of Diaphragm Motor Valves— 
manufactured to handle con- 
ditions up to 6,000 pounds, Available in 
metals for highly corrosive service and 
alloys for high temperature work. They 
are built for your specific requirements. 


Diaphragm Motor 
Valves are 


\ 
FISHER ALLOY SPRINGS are tested 
for load tolerances of plus or 
minus 242%. 


2 YOKE MOUNTING PADS for 
valve positioner and other 
auxiliary equipment. 


QUALITY CONTROLLED materials 
and workmanship. 


VERSATILE! 


VARIETY OF BODY TYPES and 
materials—iron, steel, bronze, 
alloys, single and double seated, 
angle and globe. 


= _— 
ar } 
oral (es 
WA 

) 


ey Ua 


WIDE CHOICE OF INNER VALVES 
to provide desired flow char- 
acteristics. 


WALL SECTIONS conform with 
ASA fittings code. 


ECONOMICAL 


Teflon V-Ring Packing, requiring no lubrication, is 
stendard on all Fisher Diaphragm Motor Valves 
Dual Teflon packing also available. 2 sets 
of packing separated with bleed area 
where purge zone is desired. Positively 


mene 


eakage under vacuum 


outbound leakage—or inbound 
service. For 


dangerous toxic, corrosive, etc. applica- 


tions. 


FISHER GOVERNOR COMPANY ~- Marshalltown, lowa 


LEADS THE INDUSTRY IN RESEARCH 
FOR BETTER PRESSURE CONTROL 
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rector inted exec 
utive ¢! 
bility of 
the electrical 
engineering and me 
cal departments 


was app 
given the 
direction of 
automotive 
and chemi 


Recently, he 
gineer and responsi 
general executive 
engineering 


tallurgical 


Engineering Instructors Attend 
Foxboro Instrumentation Seminar 
trom ot 
lleges and unive 
a two-week seminar in 
Com 


Engineering instructors 
the country’s 
recently attended 
instrumentation at The Foxboro 
pany. Purpose of the program was to 
suppl y information and assistance to fac 
ulty members who teach instrumenta 
tion and other technical subjects which 
equire an lerstanding of instrument 
upplication. The third annual course of 
type to be offered by The Foxboro 
lraining and Educational Di 
gram turnished an inten 
and ce 


imstrt 


ument 


rsities 


practices 
ld f 


engineering 


Buhrer, Kleinsmith Made Vice 
Presidents of National Carbon 
P. M. Buhrer and C. O. Kleinsmith 


have been appointed executive vice presi 


Buhrer Kleinsmith 
ompany, 
and Carbon 
been with 
vears, Buhrer 
with researcl 
s and Kleir 
1923 Jol 


Aduisieatine Shifts Announced 
ment { administrative 
det artment 
Controls Company has been 
announced. Fred Weldon has been ap 
pointed of the company 
and mar Skokie, IL, 
factory assistant sales 
manager, mally assigned 
as manager of the mtrols di 
vision. R. D. Grayson has been named 
manager of the appliance controls di 
vision. Rudy Roedder has been ap 
pointed Western Refrigeration Controls 
division manager, under the supervision 
of Douglas Sterner 


ew align 


res] nsibilit n the sales 


of General 
sales manager 
ager f the new 
William L. Kell 

has been additi 


heating c« 


Jefferson Houston Office Set-Up 


Ben C. Hayton who has been ap- 
pointed a representative on the Sales 
department staff of Jefferson Chemical 
Company, Inc., shortly will establish a 
sales office in Houston. Hayton, who 
received a B.S. degree in chemical engi- 
neering from Rice Institute in 1945, 
joined Jefferson in 1946 
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SINCLAIR 


FIRST SHIPMENT—The first tank-car of Ethyl 
antiknock compound to be manufactured at the 
new Ethyl plant on the Houston Ship Channel 
arrived at the neighboring Sinclair refinery in 
Houston recently where it was to be added to 
Sinclair's gasoline. On hand to note the arrival 
were, left to right R. B. Thacker, Sinclair assist- 
ant superintendent; Wallace F. Armstrong, Ethyl 
plant manager; J. D. Seifer, operating superin- 
tendent, Sinclair; Parker Kendall, assistant gen- 
eral manager of refineries, Sinclair; R. W. Green, 
foreman, Sinclair's Cargo and Terminal depart- 
ment; Howard J. Gerber of Ethyl, sales rep- 
resentative; C. C. Stovall, assistant foreman, 
Sinclair; and Clinton W. Bond of Ethyl, general 
manager of manufacturing. 


Worthington Names Kansas City, 
Milwaukee Branch Managers 

Worthington Corporation has ap- 
pointed Paul J. Foley manager of its 
Kansas City office and William M. Fine 
manager of its Milwaukee branch office 
Foley joined Worthington in 1937 and 
became a engineer in the com 
office and later was 
made manager of its Milwaukee branch 
office. A graduate of Northeastern Uni- 
versity, he is a member of the American 
Society of Mechanical I ngineers 

Fine was graduated from Lehigh Uni- 
versity in 1939 with a B.S. degree in 
industrial engineering where he was 
elected to Pi Tau Sigma. He then joined 
Worthington and became an estimating 
engineer in the company’s Chicago of- 
fice. In 1943 he joined the sales force 


' 
sales 
pany’s Chicago 

j 


R. H. Mattson Joins Jefferson's 
Market Development Division 

Dr. Raymond H. Mattson has recently 
joined Jefferson Chemical Company, 
Inc.'s Market Development staff, which 
operates as part of the sales department 
Mattson, who received his Ph.D. in or- 
ganic chemistry from the University of 
Illinois in 1951, was formerly employed 
as a research chemist with American 
Cyanamid Company and with Rohm and 
Haas Company 

R. James Robinson has also joined 
Jefferson as represer —— on its sales 
department staff. Robinson was gradu- 
ated from Case Institute of Technology 
in June of this year with a B.S. in chem 
ical engineering 
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Van Norden Named American 
Meter Sales Representative 
John D. Van 
cently added to the 
sales territory of 
American Meter 
Company as_ sales 
representative. He is 
a graduate of Yale 
University and was 
associated with 
United Engineering 
and Constructors, 
Inc., prior to becom- 
ing a member of the 
American Meter or 
ganization A vet- 
eran of World War 
Il, Van Norden will 
assume his duties 
after undergoing a 
period of factory training designed to 
qualify him in the company’s complete 
line of displacement meter, accessory 
instruments apparatus, regulators, ori- 
fice meters and allied instruments 


Norden has been re- 
staff of the Atlanta 


er 


Van Norden 


Beckman Instruments Opens Large 
New Synchro, Components Factory 


Beckman Instruments, Inc., has an- 
nounced the opening of a large new 
plant devoted exclusively to the manu- 
facture of synchros and associated com- 
ponents, bringing the number of Beck- 
man plants to 15. The new plant, 
cially-designed to house synchro opera- 
tions, is entirely air-conditioned and is 
equipped with special electrostatic dust 
filters to permit high-precision manu- 
facturing techniques 


spe- 


M-H Opens New Houston Office 


Minneapolis-Honeywell Regulator 
Company has announced the opening of 
a new Houston office, located at 5440 
Gulf Freeway. Company officials say the 
move was made to increase service and 
convenience for customers 


Griscom-Russell Company Marks 
85th Birthday With Celebration 


The Griscom-Russell Company 
a “Family Day” recently to mark the 
85th birthday of the company, and at 
the same time signalize the consolidation 
ot its entire executive, administrative, 
engineering and general sales depart- 
ments at Massillon, Ohio. The company 
originally moved its manufacturing oper 
ation to Massillon in 1912. Last fall 
the company moved its general offices 
from New York City to Massillon to 


held 





“GUNITE” CONCRETE 


(Since 1915) 
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TORS KS 
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ANALS REPAIRING Bisinreamaten CON 
erere AND OTHER MASON 
See our catalog in a 


GUNITE CONCRETE & CONST. CO. 
1301 Woodswether Rood, Kansas City 6, Mo. 
DISTRICT BRANCH OFFICES 
Paul 6. Watts, 226 N. La Salle St.. Chicage |, it! 
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8. Mester Ce. “6625 Delmar Bivd., St. Louis 5 
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CUT BS 


Replacement Costs With 
PYREX GAUGE GLASSES 


BRAND 


J 


PYREX Brand Gauge Glasses give 


EXTRA protection . 
with long-service life. 


. save money 


High chemical resistance keeps 
them from clouding, etching, staining 
and pitting longer than any other 
gauge glass. The water level is easy 
to see 

PYREX Brand Gauge Glasses 
withstand severe physical and ther- 
mal shock. Uniform dimensions give 
tight accurate fittings. Replacements 
are minimized, freeing your men for 
more important maintenance work. 

But be sure you have an ade- 
stock—Order PYREX Brand 
Gauge Glasses from your Mill 
Supply Distributor. He also stocks 
MACBETH Brand Fiat Gauge Glass- 
es, PYREX Brand Sight Glasses, Oil 
Cup and Lubricator Glasses. 


CORNING 


GLASS WORKS 
Corning, New York 


quate 


VISIT THE CORNING GLASS CENTER 


provide efficient coordination of 
rk of all departments 
During the celebration, more 
2100 and members of 
families made guided tours of the 


the 
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Richard Bode Joins Ladish 
Valve In Executive Capacity 
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Appointed by — Brass 
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we ‘H Baldwin 
Mill Products 
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Ashcroft Centennial Held By 
Manning, Maxwell & Moore, Inc. 
Manning, Maxwell & Moore, Inc 


held a two-day centennial celebration at 
its Stratford, Conn., plant in honor of 
the 100th anniversary of its Ashcroft 
Pressure Gauge line of products 

It was in 1852 that the first Ashcroft 
manufactured. The gauge 
was named for its inventor, Edward H 
Ashcroft who, during his lifetime, held 
over 60 patents covering many different 
types of industrial products 

Ihe celebration was attended by stock 
holders, company executives, industrial 
distributors and vendors. A tour of the 
new Stratford plant led as part 
# the celebration 


, has 


Gauge was 


was incln 
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@ A 58-ft. diam. Horton Vaporsphe re 
with a capacity of 100,000 cu. ft. is reduc- 
ing evaporation losses from cone roof tanks 
for the Rock Island Refining Corporation 
at Zionsville. Indiana. Connected to the 
vapor spaces of the cone roof tanks by 
large-diameter piping to form an efficient 
vapor gathering system, the Vaporsphere 
provides temporary storage space for dis- 
placed vapor due to thermal expansion or 
filling operations. 

The Vaporsphere (shown at the 
right) consists of a spherical steel shell and 
a flexible hemispherical membrane, the 
outer edge of which is connected to the 
inside of the shell at the equator. Connected 
to the vapor spaces of one or more fixed 
roof tanks (such as the five 55,000-bbl. 
Horton cone roof tanks shown above). 
displaced vapor enters the Vaporsphere 
under the membrane and is stored tempo- 
rarily. When conditions causing the out- 
flow are reversed, the vapor returns to the 
tanks 














Further information concerning the 
Horton Vaporsphere or other Horton tanks 
and steel plate work for the 
petroleum industry may be had 
by writing our nearest office. 


CHICAGO BRIDGE & IRGN COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Ationta 3 2146 Healey Building Detroit 26 1520 Lefayette Building Philadelphia 3 1608—1700 Wetest Street Building 
Birmingham | 1548 North Fiftieth Street Hovona 402 Abreu Building San Francisco 4 551—200 Bush Street 
Boston 10 | 1030—201 Devonshire Street Houston 2 2126 C & | Life Building Seattle | 1331 Henry Building 
Chicago 4 2463 McCormick Building Los Angeles 17 1534 General Petroleum Building Tulso 3 1626 Hunt Building 
Cleveland 15 2234 Guildhall Building New York 6 3302—165 Broadway Building Washington 6, D.C 1128 Cefritz Building 


REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works, Limited, Fort Erie, Ontario, Canada 
Compagnia Tecnica Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Constructions Metailiques de Provence, Arles-sur-Rhone, France Whessoe, Limited, Darlington, England 
mo N. V., 21. Amstel, Amsterdam (C) Netherlands 


Chicago Bridge & trom Company, Ltd., Apartade 1348. Caracas, Venezuela Compri: 
Sociedade Chibridge de Construcoes Ltda., Av. Franklin Roosevelt, 194- $/704-C, Rio de Janeiro, Brazil 
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Regular Classified (undisplayed) set in this size type; 


Blind box address in our care counts six words. 


10 cents per word. 


Display ads, set in suitably larger type with ruled border, $10 per column inch 
All classified ads payable in advance. Ten percent discount for two or more insertions of same 


copy 
copy and remittance to 


in 


Texas 


* 


+ 


consecutive issues. COPY DEADLINE: 


Classified Ad Department, Petroleum Refiner, P. O 


* * oa * + * * 7 a * * * 


Minimum 


Replies forwarded without charge. 


25th of month preceding date of issue; Send 
Box 2608, 


Houston, 


* * 
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ENGINEERS 
DESIGNERS 


Live and work in Southern California 


Our expanding workload presents many opportunities 
for men with experience in engineering and design of 


oil-refineries and chemical-process plants. 


Please send a detailed resume of your education and 
experience to cur Personnel Department. Also include 
a recent photo. All replies will be kept confidential. 


F BRAUN & CO 
Engineers * Constructors * Consultants 


ss eke T 
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CHEMI 


H E re TR Coie =s 
€at €68O008 7T03 65 


1000 SOUTH FREMONT ALHAMBRA, CALIFORNIA 
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A MAJOR OIL COMPANY 


Located in 


SOUTH AMERICA 


and affiliated with 
STANDARD OlL COMPANY 
(New Jersey) 
Needs 


EQUIPME 
INSPECTORS 


Engineering degree and several years 
oil refinery metals inspection experi 
ence required, Will be required to 
arrange and conduct inspections of 
oil refinery equipment, request equip- 
ment renewals due to corrosion, fail 
ure, or defectiveness in conformance 
with accepted safety codes. Will con 
duct tests of equipment, study cause 
and prevention of corrosion and failure 
of metals, 


MAINTENANCE 
ENGINEERS 


Must have engineering degree and 
several years oil refinery or chemical 
plant experience. Will work in plan- 
ning, scheduling, and coordination of 
oil refinery maintenance and construc- 
tion. 
These 
offering 
plans. 
Write giving complete address, age, 
marital status, education, and details 
of previous experience, 
Box 308-8 
Radio City Station 
New York 19, N. Y. 


are regular staff 
liberal salaries and 


positions 
benefit 





SITUATIONS WANTED 





NEW YORK SALES REPRESENTATION 
FOR SELECTED OL, CHEMICAL, AND 
ENGINEERING CLIENTS — Engineering 
Sales Monager with 6 yeors successful 
New York bockground has firm, devel- 
oped contacts at all levels of oil, chem- 
ical, and engineering firms in Eastern 
Seaboard. Con take on a few selected 
monufocturers who desire professional 
representation. Box 122-R, c/o Petroleum 
Refiner, Houston, Texas 





FOR SALE 
GLASSES & GASKETS 
£ <ritiastghcidetrdalea — —_ . 8 


ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 








Send for Catalog, LIVINGSTON, N. J. 
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BUILDING A GREATER AMERICA 


Advance Guan, 


OR LOOKING AHEAD 





Officially, there sno” Travel Bureax™ to plan 
for the safety and comfort of “passengers” 
like fractionating towers, but Sun Ship 
workers must plan routes with expert care 


The man who built, in his cellar, a boat too big to go out the 
window, just didn't look ahead. 


Che industry that builds a fractionating tower more than 126 feet 
in length ... 12 feet inside diameter . . . and weighing more than 
180 tons...just has to know how to meet the problems of 
delivering it. Every problem that might be met along hundreds 
of miles of railway has to be known and planned for. 


Knowing clearances and curves, on every foot of railway routes 
is part of the job. Planning to meet and master those problems, 
or to select routes which eliminate them, is part of Sun Ship’s 
job when it builds chemical and refinery equipment. 

















The Sun-built refineries and chemical equipment serving in 
every part of America and in many foreign lands shows how 
well Sun men and management have mastered the problems 
of delivering the equipment they have produced in helping build 
a greater America. 


SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 
ON THE DELAWARE « CHESTER, PA. 


25 BROADWAY «+ NEW YORK CITY 
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Keep 


Heat Transfer 


Surfaces 


CLEAN is. 


“DOUBLE PIPE UNIT. Drive end close-up of 12 section unit under 


test in our 


“SHELL end PIPE UNITS. Two of five units installed in a leading 
petroleum refinery. 


August, 1952 
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SPECIFY 


Exchangers 


iF you are all “gummed up" with a tough heat transfer problem, 
Vogt Scraped Surface Exchangers will provide the answer. They 
have patented scraper elements which prevent fouling of the 
heat transfer surfaces and insure the highest rate of heat ex- 
change between the product and the cooling or heating medium. 
The scrapers also continuously agitate the fluid and assist re- 
moval of solids from the unit. 

DOUBLE PIPE EQUIPMENT is available in two types; EXCHANGERS, 
for cooling with water, brine, and cold filtrate, and for heating 
with steam or hot liquids; and CHILLERS, for use with volatile 
refrigerants such as ammonia, propane, and Freon. Both types 
have 8” jacket pipes and 6" inner pipes with scrapers. 

SHELL AND PIPE TYPE UNITS are designed for use with volatile 
refrigerants and for heating fluids with steam or similar heating 
mediums, They consist of large welded shells each containing 
seven 6" scraped pipe sections. 

Vogt Scraped Surface Exchangers serve profitably as oil chillers, 
crystallizers, and heaters in many processes in the petroleum and 
chemical industries. Their application to your heat transfer prob- 
lems will receive the prompt attention of our Engineering staff. 


Write for Bulletin PE-1 
HENRY VOGT 


MACHINE CO. 
LOUISVILLE 10, KENTUCKY 
Branch Offices: 

MEW YORK © PHILADELPHIA © CLEVELAND © CHICAGO 
ST. LOUIS @ DALLAS © CHARLESTON, W. VA. 
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Modern Safeguards—Brink’s for Money, Bailey for Process Materials 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


pope avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That's where Bailey Meters, Analyzers and Con- 
trollers can help you to improve the efficiency of 
your plant. 

lake flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 
kilns, ovens, dryers. 


When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 
process materials. 


AREA TYPE FLOW METER 
Transmitter goes into |, 2 or 4 inch 
pipe line like a valve and transmits 
flow measurements electrically to 


recorder in remote location. 


Measures oil and other clear liquids 
under static pressures 


up to 600 psi. Minimum 
range 0 to 1200 Ib. per 


ROAD 
OHIO 


hour, maximum range 0 to 9600 


ib. per hour 


Process 
Coutrot d 
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by Thomas Hola 


PUBLISHED BY RINEHART & COMPANY, INC. 


: 
: 
4 
‘ 
: 
} 
j 
/ 
' 


It’s a book you'll use hundreds of times 
—the picture story that captures 
the personality of an industry 


@ Consulting photographic editor of Holiday, anda 
contributor to other top magazines, Tom Hollyman 
now turns his lens on o//—to tell its exciting 
story in terms of the industry's men and women. 
Dramatically photographed, concisely written, 
clothbound and oversize, “The Oilmen” tells petro- 
leum’s full story from search to discovery...through 
production, refining, transportation, marketing... $150 
to the ultimate user's door. It's a book the industry has 


needed for years, a b at eve an 3 woman 
eded for years, s book thet every aan sad wom AT ALL LEADING BOOK STORES—OR SEND COUPON 
associated with petroleum must see, read, own. 


ACTUAL SIZE 
10%" « 10%" 


Rinehart & Company, Inc., Dept 26 
232 Madison Avenue, New York 16, New York 


Shell Oil Company and its employees co-operated with Mr. Please send me copies of THE OILMEN @ $1.50. 
Hollyman to make this picture story possible—and offer I enclose check or money order in the amount of $ 
this announcement as a service to the men and women who 
have made oil the nation’s No. 1 source of energy. 


Name 
Address 
“The Oilmen,” published by Rinehart & Company, Inc. 
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Mid-Continent and Gulf 
Coast industries may 
phone— 


3-6659 - Tulsa,—or 
CHarter 8189 - Houston 


for detailed and complete 
information, descriptive lit- 
erature; prices; service rec- 
ommendations based on 30 
years experience. 


Proportioning Pumps 
NEW U TYPE PUMP 
CATALOG UP-52 
sent on request 


Diaphragm Valves 


Please Ask for 
NEW VALVE CATALOG 
V-52 


Products of 


Hills-McCanna Company 


pioneers in the 
manufacture of each— 


MODERNIZED—IMPROVED 
ENGINEERED 


to meet present day 
demands of research and 
processing. 


THE 
EDWARD SOPH 
~ COMPANY 


202 E. 18th St. 
Tulsa 14, Okla. 
Phone 3-6659 


EDWARD SOPH 


768A M & M Bidg. 
Houston 2, Texas 
Phone CHarter 8189 
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For precisely controlled 
metering and proportioning 
of small volume flows... 


“U” Type Proportioning Pump — 


@ The Hills-McCanna “U” Type Pump is designed to continuously 
meter and proportion small flows of the order of 0.10 to 24 gallons 
per hour per feed. Its accuracy and reliability suit it for research, 
pilot plant operation and full scale processing alike. The “U” type 
pump is suitable for batch or continuous operations. 
Typical examples of “U” type pump applications include: 
© Continuous addition of air entrainino agents during cement 
manufacturing operations. 
© Continuous injection of internal phosphate treatment and 
sodium sulphite oxygen scavenging in boiler plant water 
treatment. 
@ Injection of gasoline gum inhibitors into finished gasoline. 
@ Proportioning low molecular weight polymers and catalyst 
solution in resin research. 


The new “U” Pump Catalog, UP-52, gives 
full information on the “U" type pump 
plus extensive application data including 
specific service recommendations for han- 
dling over 300 substances. Write for your 
copy, today. HILLS-McCANNA CO.., 2441 
W. Nelson St., Chicago 18, Ill. 


HILLS-McCANNA 
Also Manufacturers of: Saunders Patent Diaphragm Valves 
Force Feed Lubricators * Magnesium Alloy Sand Castings 
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C-R EVACTORS 














zi | iim 





MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 
where corrosion resistance is a major consideration. 
These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 
Reynolds is a pioneer in the use of new construction 
materials and our engineers are investigating corro- 
sion problems continually. 

Stainless steels, Monel metal, Beryllium copper, 
Ni-Resist, PMG metal, hard lead, special bronzes, 
Hastalloy, and Ilium are but a few of the special 
metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 
many plastics including Teflon and other synthetic 
materials are used for making complete Evactors. 

Consult our engineers for high vacuum equip- 
ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


enone 


CROLL-REYNOLDS CO., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 
CHILL VACTORS + STEAM JET EVACTORS + CONDENSING EQUIPMENT 
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AN ECONOMY FACTOR 
IN REFINERY OPERATION 


Proved long life and stubborn resistance 
to corrosion make cast iron pipe a 
contributing factor in lowering plant 
maintenance per barrel of crude. 
Replacing shorter-lived pipe with cast iron 
pipe has demonstrated this in many refineries. 
Cost per term of service decreases. 
Interference with production, caused by 
frequent replacements, ceases to be a 
headache. Cast iron pipe works hand-in-glove 
with plant management to keep maintenance 
cost down in many refinery operations. 
Available with bell-and-spigot, plain end and 
flanged, or with standardized mechanical 
joints. Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer, 
1015 Peoples Gas Bldg., Chicago 3, Ilinois. 


CAST IRON PIPE 


FOR LONG LIFE AND ECONOMY 
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PSC welded tubing assemblies are 
furnished in any alloy -- in contrast to 
seamless tubing which is only avail- 
able in certain alloys. Thus PSC 
enables you always to use the one par- 
ticular metal which will best meet a 
specific heat or corrosion condition. 

Furnished in any diameter up to 60”; 
precision fabricated to your design. 

In quantities, PSC welded tubing 
assemblies offer impressive savings 
over seamless units. And why pay for 
heavy wall sections on applications 
where PSC tubing of money-saving 
light gauges will serve as well? 


STFSINSES SHS SARS 2 F 


Poona su 
PC 
THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
vs + +t OFFICES IN PRINCIPAL CITIES & x«& wv 
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1. Wrap B-H metal-rein- 
forced Black Rockwool 
Blankets around the vulcan- 
izer's external surface — butt 
blanket edges carefully to se- 
cure a blending interlock 
B-H Blankets are excellent 
insulation for any curved or 
irregular surface and give 
protection up to 1200°F 


2. Bind blankets with gal- 
vanized steel bands, but 
FORGET about wrapping 
the blanketed area with wire 
or metal fabric. The metal- 
reinforcing layer built into 
every B-H Blanket forms a 
perfect binding and base for 
finishing cement 


= 
Gfrcalicr 

One Gal 
“plier 
aed Teme 


Baldwin-Hill insulations are designed for more than 
effective, efficient heat saving they re also 
designed to save you time and money Therm- 
enomically. Send for complete information today 


3. Apply one thickness of 
Powerhouse Cement — let it 
dry and paint the finished 
coat. B-H Powerhouse Ce- 
ment forms a perfect bond 
with the B-H Blanket and 
dries quickly to a smooth, 
paintable surface 


* Economics of engineered heat control. 

a ca 

ace Wwith* ral 
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PLEASE SEND ME COMPLETE INFORMATION ON: 
() BLANKETS (Metal-donded, versotile, Block Rockwoo! Overall Insulation) 


(CL) POWERHOUSE CEMENT 
(High-edhesion, Block Rockwoo! insulating-Finishing Cement) 


([) MOWO-BLOCK (Porous, felted, Block Rockwoo! Insulation Block) 


() 60. 1 CEMENT (Plastic, rust-inhibiting, Block Rockwoo! Insulating Cement) 


in just 7 minutes 


HAT’S right! Used drums restored to 

like-new condition... cleaned, paint- 
stripped, rinsed, dried, and repainted—io 
just 7 minutes! That’s how fast Oakite clean- 
ing works in one barrel-house. 
Reconditioning barrels and drums the Oakite 
way has these extra advantages: Fewer rejects 

.. more uniform paint stripping . .. better 

adhesion for new paint. Elimination of paint 
build-up on steam coils... no clogging of 
drains and sewers. 
Your Oakite Petroleum Service Representa- 
tive will gladly help you get better, faster 
drum-conditioning. Call him today. 


FREE Booklet F7629—full 
of expert advice on such 
cleaning jobs as: 

« Drum conditioning 

© Descaling heat exchangers 

* Tank car interiors 

* Bubble towers 

* Salvage ports 
Yours for the asking. Write 
today. No obligation. 


DAKITE PRODUCTS, INC., 4C Recior St. NEW YORK 6,N. ¥. 
Technical Service Representatives in Principal Cities of U. S. & Canada 


SALOWIN-HILL COMPANY, 78? BREUNIG AVENUE, TRENTON 2, W. 3 
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Reprints of Petroleum Refiner Available 


A limited supply of Petroleum Refiner reprints listed below are available at the prices shown. In addition 
to those listed there still is a supply of more recent articles. In order to avoid bookkeeping detail, please send 
remittance with order. Send orders to: Gulf Publishing Company, Librarian, P. O. Box 2608, Houston 1, 
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This Well Known Billings, Montana, Refinery 
vses A. P. GREEN CASTABLE 


Cat Cracking Unit 


SK-7 and KS-4 offer 


4 Outstanding Advantages... 


]. Cuts construction time and labor costs. 
2. Reduces rebound loss. 
3. Is adaptable to a variety of installations. 


4. Results in linings with balanced character- 
istics of poured castables. 





A. P. Green SK-7 and KS-4 are two great new 
castable refractories, offering all the advantages 
of ordinary castables and, in addition, may be 
“gunned” in place by means of a cement gun. 
This fast, simple method of installation lowers 
construction and maintenance costs. 


SK-7 and KS-4 were designed for use in combina- 
tion. They form a composite monolithic lining and 
are the answer to the demands for castable 
SK-7 ond KS-4 were used to form o compact monolithic refractory and insulating castable linings for un- 


lining in the regenerator of this cat cracking ynit at i —_— i 
= usually shaped equipment — the contour of which 
Billings, Montana. In operation over two years... it is a — 


giving excellent service. does not lend itself to the application of normal 


pouring castables. 


AP Green 
REFRACTORY 


A. P. GREEN FIRE BRICK CO. 
Mexico, Missouri, U. S. A 

In Canedo 

A. P. GREEN FIRE BRICK CO., LTD. 

Toronto 15, Ontario 

Distributors in the Principal Cities of the World 
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Low Cost Protection 


for 


HEAT EXCHANGER TUBE ENDS 


In the past 31 years Conseco has provided millions of 
Flowrites for tube inlets of heat exchangers operating 
in all industries and all applications. Tube inlets be- 
come eroded and worn long before the remainder of the 
tube, and by reinforcing the inlets it is possible to 
increase the effective tube life many times. 

Flowrites—made of the same metal as the tubes— 
are available in any length, diameter or gauge. They 
are easy to install and remove by unskilled help. When 
Flowrites themselves become worn (instead of the tubes!), 
just pull them out and install new, longer Flowrites. 

Get the facts from the 8-page Flowrite “proof” 
booklet, available upon request. 


CONDENSER SERVICE & ENGINEERING CO. 


85 River Street, Hoboken, N. J. 





Perfect 





Equipment and Structures 

@® FOR USE ON METAL, BRICK, STONE, CONCRETE 

@ WITHSTAND SEVEREST CONDITIONS AND WEATHERING 
@ REDUCES MAINTENANCE COST—MAXIMUM PROTECTION 
® EASY TO APPLY—ECONOMICAL 


WE CAN NOW SERVE YOU WITH 


PITT CHEM 
100 SERIES 
Cold Applied 


TAR BASE COATINGS 


Protection and Corrosion Prevention for Industrial 


Available from Houston Warehouse Stock 
WRITE—WIRE—PHONE 
Distributor 


DAY 


COMPANY 
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Fast, Accurate 
Operation of Large Valves 
from a 3-15 p.s.i. Air Signal 


When you need a lot of power in automatic control, the 
direct way to get it is the Askania way—hydraulically. 
The Askania Power Unit is a simple and economical way 
to add hydraulic power to a pneumatic control system 


The 3-15 p.s.i. signal is applied to a bellows that posi- 
tions the hydraulic relay operating the built-in crank 
cylinder. As the crank rotates, an eccentric on the shaft 
resets the relay. Thus, for any air loading there is a defi- 
nite position of the crank arm. Action is positive in both 
directions. 

The Askania Power Unit 
is completely self-contained 
It has the motor, pump, re- 
lay and crank cylinder in one 
compact unit. Pump can also 
be turbine driven 


The Power Unit is one of 
the several Askania hydraulic 
valve operators designed to 
add muscleto pneumatic 
control systems. Bulletin 120 
givescomplete details and 
performance data on Askania 

This illustrates @ typical installation on o 


butterfly valve—olso applicable to ris 
ing stem plug volves and slide valves 


Power Unit. Write for your 
copy today 


ASKANIA REGULATOR COMPANY 


240 £. ONTARIO ST. « CHICAGO 11, ILL. 
A Subsidiary of General Precision Equipment Corporation 


ASHANIA 


HY-PERFORMANCE 





PENBERTHY 
“Floating Shank” 


~~ ae yy, Vi 
: : hie Sy 
Th) 


OF 
VESSEL TAPPING 


Gage Installation 


A feature available only on Penberthy 


drop forged steel (and alloy) gage valves, 





the “floating shank" automatically com- 
pensates for as much as %” variation in 
the center-to-center distance of the vessel 
tapping. This saves time and cuts the 
a ee cost of gage installation . . . eliminates 

stresses often induced during mounting. 

Another PENBERTHY First Penberthy ‘‘floating shank" is available 
at slight additional cost. It will pay you 
well to specify ‘floating shank" on your 


next gage order. 


OTHER 
PENBERTHY PRODUCTS 


PENBERTHY TRANSPARENT GAGE 


) observe color and density of liquids under high pres- 
nd /or temperatures. Exceptionally sturdy construction 
i chamber machined from solid block of metal. Ask 


2. 


PENBERTHY 


CYCLING JET PENBERTHY 
PUMPS EJECTORS 


A simple jet pump operated by air, water 
or steam. Needs no lubrication will 

without not get out of order. Made in wide variety 
quid that will of materials and special units developed 
Ask for to meet unusual conditions. Ask for 
Bulletin 512. 


perated by 


1 steam pressure 


ugh pipe 


PENBERTHY INJECTOR COMPANY 


DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 


DETROIT 2, MICHIGAN 
Established 1886 Canedian Plant, Windsor, Ontario 
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er Service 
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Materials — Processes... 


for the, 


REFINING INDUSTRY 
SS 


For fast, accurate buying decisions, 
reach for the Refinery Catalog. More 
than 300 manufacturers have their 
equipment and services catalogs filed 
between its covers. Here’s the informa- 
tion you need for adequate compari- 
sons. Cross-Indexed for easy reference. 


You will save time by using the Re- 
finery Catalog as your guide to wise 
buying decisions. 


bial: 
UNIVERSAL 


E F EQUIPMENT 
GUIDE FOR 


REFINERY 





BUYERS 
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* The asterisk preceding nome of adver- 

tiser indicates that detailed deta on prod- 

ucts and services of the firm will be found 
in The 1952 Refinery Catalog. 
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UITE a number of years ago Revere coined the phrase 

“Bubbles have teeth.” This refers to the fact that 
what is called air entrainment is highly damaging to 
condenser tubes. Bubbles carried along with the cooling 
water set up a strong disturbance in it, disrupting the 
film that should protect the metal, and actually seeming 
to eat away the tube. The oxygen contained in the air 
bubbles also is destructive. Fortunately, the effects of air 
entrainment on condenser tubes are sufficiently distinc- 
tive to permit Revere Research to detect the trouble by 
examination of short lengths cut from tubes that have 
failed before their time. 

Thus it happens that every once in a while the Research 
Department in Rome, New York, working through the 
Technical Advisory Service, is able to say that there is 
air leaking into a condenser it has never seen, in a far-off 
state. The problem then is to seal the water system 
against the entrance of air. This is not always an easy 
task, and it is one that the Revere Technical Advisory 
Service is glad to tackle together with the customer if 
asked to do so. After all, we want our condenser tubes 
to last as long as possible; that’s what makes customers 
happy, and builds and preserves our reputation as pro- 
ducers of fine tubes. 

In one such instance of bubble trouble, the operator, 
a public utility, could find no visible sign of a leak. 
Checking and tightening every bolt and seal produced 
no results. Finally it was decided to put plate glass 
windows in some of the inspection plates, in order to see 
what was going on inside. This located the defect, a 
stream of bubbles being easily seen pouring out of a 
gasket. The water was flowing past that gasket with 
sufficient velocity to suck air in. 
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In another instance, a few samples of failed tubes from 
an oil refinery (located almost 3,000 miles away from the 
utility) were sent to Revere’s Research Department. The 
refiner was told that his trouble was due to bubbles. 
Again, a check of the condenser showed nothing. The 
water inlet and outlet lines and all gaskets and bolts 
seemed to be perfectly tight. Here was another puzzler. 
But once again it seemed plausible to assume that air was 
being drawn in where water velocity was high enough to 
create a suction. The search finally went all the way back 
to the water pumping station, where two cracked castings 
were located. Air sucked in through two tiny cracks was 
enough to doa lot of damage; bubbles do indeed have teeth. 





a 


Revere will gladly consult with you con- { 
cerning condenser tubes, their selection, 
specification, and conditions of use. For 
condenser tubes and tube sheets in all the 
usual alloys, see Revere. 








COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, N. Y. 


Milis: Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich, 
Los Angeles and Riverside, Caldf.; New . Mass.; Rome, N. ¥.— 
les Offices im Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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EXPANSION JOINTS 
OF STABILIZED STAINLESS 


ase Mona 


® RESIST CORROSION AND 


CATALYTIC CRACKER EXPANSION 
JOINT ASSEMBLY ... one of the larger 
sizes of Sola-Flex equipment of this type 
fabricated from stainless chromium-nickel 
steel. 


WELDING STAINLESS STEEL FABRI- 
CATED expansion joint assembly at Solar 
Aircraft Company's San Diego plant. 


HEAT 


¢ FORM AND WELD READILY 


In oil refineries, chemical plants, steam and gas turbine 


installations 


Wherever pipe carries material at elevated tempera- 
tures...subjecting components to thermal expansion 
and contraction...that’s the field for stabilized stain- 


less steel bellows and expansion joints. 


A new line of such equipment has been developed 
by Solar Aircraft Company of San Diego, California, 
and is now available under the trade name “Sola-Flex.” 


Made from chromium-nickel stainless steels of the 
stabilized types (A.LS.I. Types 321 and 347) “Sola- 
Flex” bellows and expansion joints have established 
satisfactory records in a 


completely performance 


variety of rugged applications. 


In addition to high strength and corrosion resistance, 
these types of stainless steel, in gauges from .005” to 
.125”, possess good forming and welding characteristics, 


THE INTERNATIONAL NICKEL COMPANY, INC. 


20 


and withstand fatigue, impact, wear and abrasion. 


Industrial applications demand such properties. For 
example, expansion components to accommodate 6” 
to 36” pipe in a large catalytic cracking plant called 
for the stamping and forming of more than 600 dia- 
phragms. And since the pipe carries a highly abrasive 
catalyst dust at 1100°F., it requires the hardness, 
creep-strength and stamina which stabilized chromium- 
nickel stainless provides. 


The bulk of nickel produced at present is being 
diverted to defense. However, through application to 
appropriate authorities, chromium-nickel stainless steel 
is obtainable for many end uses in defense and defense 
supporting industries. Counsel and data on alloys con- 
taining nickel, for your present or future projects, are 
yours for the asking. We invite your inquiries. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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PIPE FITTINGS 


maximum service 
assured 

by metallurgical 
soundness 





Sound metallurgy ... the result of unsur- 
passed facilities and advanced laboratory 
controls... provides the maximum of de- 
pendability in Ladish Controlled Quality 
fittings. Every phase of metal quality... 
composition, structure and physical proper- 
ties ...is continuously safeguarded — and 
certified proof of metallurgical integrity is 


available to users of Ladish fittings. 





TO MARK PROGRESS 





? “Wn - 
THE COMPLETE Contdlid Yualily FITTINGS LINE 
PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 
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CUDAHY, WISCONSIN 
MILWAUKEE SUBURS 
ffices New York © Buffalo © Pittsburgh © Philadelphia © Cleveland © Chicago © St. Poul 


ovis @ Atlonta © Houston © Tela © Los Angeles © Havene © Toronto © Mexico City 
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EXPANSION JOINTS 
OF STABILIZED STAINLESS 


CATALYTIC CRACKER EXPANSION 
JOINT ASSEMBLY ... one of the larger 
sizes of Sola-Flex equipment of this type 
fabricated from stainless chromium-nickel 
steel. 


WELDING STAINLESS STEEL FABRI- 
CATED expansion joint assembly at Solar 
Aircraft Company's San Diego plant. 


ave Money AU Along the Sime 


© RESIST CORROSION AND HEAT 
© FORM AND WELD READILY 


In oil refineries, chemical plants, steam and gas turbine 


installations... 


Wherever pipe carries material at elevated tempera- 
tures ...subjecting components to thermal expansion 
and contraction ...that’s the field for stabilized stain- 


less steel bellows and expansion joints. 


A new line of such equipment has been developed 
by Solar Aircraft Company of San Diego, California, 
and is now available under the trade name “Sola-Flex.” 


Made from chromium-nickel stainless steels of the 
stabilized types (A.LS.I. Types 321 and 347) “Sola- 
Flex” bellows and expansion joints have established 
in a 


completely satisfactory performance records 


variety of rugged applications. 
In addition to high strength and corrosion resistance, 


these types of stainless steel, in gauges from .005” to 
.125”, possess good forming and welding characteristics, 


THE INTERNATIONAL NICKEL COMPANY, INC. 


220 


and withstand fatigue, impact, wear and abrasion. 


Industrial applications demand such properties. For 
example, expansion components to accommodate 6” 
to 36” pipe in a large catalytic cracking plant called 
for the stamping and forming of more than 600 dia- 
phragms. And since the pipe carries a highly abrasive 
catalyst dust at 1100°F., it requires the hardness, 
creep-strength and stamina which stabilized chromium- 
nickel stainless provides. 


The bulk of nickel produced at present is being 
diverted to defense. However, through application to 
appropriate authorities, chromium-nickel stainless steel 
is obtainable for many end uses in defense and defense 
supporting industries. Counsel and data on alloys con- 
taining nickel, for your present or future projects, are 
fours for the asking. We invite your inquiries. 
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PIPE FITTINGS 


maximum service 
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by metallurgical 
soundness 





Sound metallurgy... the result of unsur- 
passed facilities and advanced laboratory 
controls... provides the maximum of de- 
pendability in Ladish Controlled Quality 
fittings. Every phase of metal quality... 
composition, structure and physical proper- 
ties... is continuously safeguarded — and 
certified proof of metallurgical integrity is 


available to users of Ladish fittings. 
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What does it cost 
to stop ? 


In many continuous processes so much depends on the unfailing 
operation of centrifugal compressors that the cost of a breakdown could 
be greater than the original cost of the compressor. That's why dependability 
in a compressor is your first concern. 

Here are some things you should know before you buy any centrifugal 
compressor, 

Who makes it? Uf it’s a Carrier, it’s made by people who've been 
making centrifugal compressors for thirty years now, people who've made 
some 2500 multi-stage centrifugals — more than anyone else. 

How do they make it? If it’s a Carrier, it’s made by experienced 
craftsmen in the world’s largest single plant devoted to the production of 
centrifugal compressors. 

What's their application background? If it’s a Carrier, it’s made by 
the people who've handled more different gases than any other compressor 
manufacturer... the people who pioneered the use of centrifugals in many 
industrial processes. 

In short, if it’s a Carrier, it'll deliver the dependability you must have 
in a centrifugal compressor. 

Our new catalog, “Centrifugal Compressors for Industry.” will help 
you. Ask for it at the Carrier office nearest you, or write Carrier Corporation, 


Syracuse, New York. 


CENTRIFUGAL COMPRESSORS 


REFRIGERATING EQUIPMENT 


PF ~. 
~_— 
whe built the first Carrier Centrifugal This leak test is one of many tough tests and inspec 


vears age still buik? them tions exch Carrier Centrifugal Compressor must pass 
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Plate 889—McDonald Standard 
Swing Joint (Straight). lron 
body, bolted iron glond, bronze 
ferrule. Available in 1'4", 1'2" 
2”, 212", 3", and 4” sizes 


Plate 814—McDonald Standard 
Swing Joint (Double). 34", 1” 
an Sala ws ae > Be 4, 
6", &, 10’ 


Plate 984—McDonald Master 
Swing Joint (Double). Highest 
development of Swing Joint de 
sign. Grease-gun lubrication— 
all-brass construction — unbe 
lievable ease of operation. 1'2” 
a, 3", F 


yell 
ALE 


Recognized Throughout The 
World as TOPS in Design, 
Workmanship, Performance 


Ever since we originated the Swing Joint years 
ago, we have concentrated on the objective of 
perfect performance . . . You'll find evidence of 
that policy in the many engineering advances 
that McDonald Swing Joints embody, in their 
precision manufacture, in their amazing ability 
to deliver years of trouble-free service, and in 
their worldwide reputation as the finest products 
of their kind. To look for the McDonald mark is 
such a sure and simple way to get more for your 
money. 


A. Y. MSDONALD MFG. CO 


The Home of the Swing Joint 
DUBUQUE, IOWA 
There's a McDonald Branch or Distributor Near You 








Plate 983 — McDonald 
Master Swing Joint 
(Single). A single ring 
is used for packing— 
repleceable, if required, 
2 fag quick time 
gh 


Plate 813 — McDonald 
Standard Swing Joint 
Te % 2 I 1% 

i 2 3, a”. 
" ; 10” 





